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25,000 HOURS 


2,750,000 MILES 


TOURING the fiscal year 1926, in 
the U.S. Navy alone, over 25,000 
hours - - 2,750,000 miles - - of flying 
was done in Vought planes. 

This is THREE TIMES as much as 
was done in the Navy in any type 
plane built since the World War. 

And it does not include the hours 
flown by Vought planes in the U. S. 
Army Air Corps, the Cuban Air 
Service, and the Air Services of sew 
eral South American Countries. 


CHANCE VOUGHT CORPORATION 

LONG ISLAND CITY, NEW YORK 
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425 HP at 1900 RPM 
WEIGHT 650 lbs.ir- 


The "Wasp 

and 

Commercial Aviation 


The “Wasp” has made a definite place 
for itself in Naval aeronautics. Experi- 
ments now in process indicate that it 
will find the same useful application in 
the commercial field. 

In a Ford Airline Transport the “Wasp” 
makes its first appearance in Commer- 
cial Aviation. 


PRATTS WHITNEY AIRCRAFT CO. 

HARTFORO CONNECTICUT 
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gOHN Ring True Steel Back Babbit bearings 
were especially designed in cooperation 
with the Airplane Industry for duty in airplane 
engines. 



Bohn Aluminum & Brass Corporation 

EAST GRAND BOULEVARD. DETROIT 
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Answering 
the Student 
Commercial and 
Sport Demand 

PXPERTS acclaim this as lhe all-round ship 
■*-' —easy handling makes il lhe favorite for 
student training; quick get-away on a small 
landing field adapts it for commercial use; speed 
and sturdiness fit it ideally for sport use and 
stunt Dying. "Air-King" will do everything 

of this type. 


And its price? Surprisingly low' for such a 
wonderful plane! Figured down to where it 




SEND FOR FREE 
CATALOG 

Send your name today for your copy 
of our unusually interesting, illus- 
trated, silver-covered catalog. You 
will enjoy reading every page. 




NATIONAL AIRWAYS SYSTEM 


LOMAX, ILLINOIS 
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A PITCAIRN PLANE 


OROWING 



Distinguished by highest quality of workmanship, by numerous 
advantageous features of design, and by remarkable inherent stability 
under all flying conditions. 

“Ghe ‘Pitcairn Orowing incorporates an unusual combination oi 
desirable elements for successful commercial operation, with a low 
maintenance cost and an initial investment of only two thousand dollars. 

Inquiries for Dealer Representation Invited 
Complete Description on Request 

PITCAIRN AIRCRAFT- INC 

LAN D TITLE BUI LDI NG PHILADELPHIA 
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WHO’S WHO 

In American Aeronautics 


PUBLISHED BI-ANNUALLY 


The Blue Book, °f American Airmen 


Contains One Thousand Biographies of 

Aviators, aeronauts, aeronautical engineers, aircraft 
manufacturers, flying officers of Army, Navy and 
Marine Corps, Air Mail personnel, aircraft acces- 
sories manufacturers, flying field owners, American 
aces, aeronautical instructors, inventors, National 
Guard air officers, aeronautical writers, sportsmen, 
men prominent in aeronautical affairs. 

TWO HUNDRED ILLUSTRATIONS 

Price $2.00 

POSTPAID 


GARDNER PUBLISHING COMPANY 
250 West 57th Street, New York 

Enclosed please find Two Dollars for copy of Who's Who in American Aeronautics. 

Name 

Address 

City 


March 7, 1927 


AVIATION 


453 



Unless you get all 
these features you 

' 

WACO MODEL NINE 


will get less than a 
DELUXE MODEL 

Kiev? Price - Nov? Effective 


WACO 

$2050.00 

F.O.B. TROY, OHIO 


TEN 



There’s another WACO year ahead 
because WACO again is a year ahead! 


Landing Gear — Wide Tread, 
typo. Hydraulic Shock Abaorl 



Cowling — fully er 


opern”tML b 'fn 



WACO Value and WACO Supremacy 
could not have been purchased at a price 
— they come as the well merited reward 
for the ten years of honestly leading the 
way to SAFE AIR TRAVEL. 


The Superiority of WACO PER- 
FORMANCE is universally known. 
WACO’S brilliant record of SAFETY 
is still further embellished by recent official 
U. S. Government tests, in which a static 
sand and lead loading in the High In- 
cidence condition was supported by the 
wings without failure up to a SAFETY 
FACTOR OF NINE. Every other 
condition was met or exceeded without 
failure. Details of test on request. 





The ADVANCE AIRCRAFT 
COMPANY 

TROT, OHIO U.S.A. 
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The Mail oMust Go forward 


I N THE early days of the mail service across the western plains, courageous riders, 
mounted on swift horses, carried the sacks from station to station. Sometimes they 
were pursued by hostile Indians; often they rode through blinding storms that drove 
all other travelers to the nearest shelter. But these men could not falter in the face of 
danger; they could not wait for good weather, for the mail must go forward. 

Today, as in the days of the pony express, the mail must go forward with all speed. 
The air mail flyer of today is not called upon to face hostile savages, but storms and high 
winds hold a greater peril for him than they did for the man on horseback. But in spite 
of all dangers the mail must go. 

Just as the early mail rider was furnished with the strongest and fleetest horses, so the 
air mail flyer is given the best of equipment. His plane is sturdily built to withstand the 
buffeting of storms, and his motor is chosen with the greatest care. 

And, in order that his motor may always be in the best condition, ready to meet any 
emergency that calls for swift and unfailing power, it is lubricated with 

Stanolind Aero Oil 

Since July, 1926, Stanolind Aero Oil has been used exclusively by the entire mail service, from New 
York to San Francisco. It was chosen for the entire service after it had proved its worth in the Cen- 
tral Division and the Western Division. 

Stanolind Aero Oil will give the same good results in your plane that it does in the planes of 
the Air Mail Service. It can be obtained at most landing fields throughout the Middle West. 

STANDARD OIL COMPANY 

(INDIANA) 

General Offices: 910 S. Michigan Avenue CHICAGO, ILLINOIS 

ILLINOIS 
Chicago 
Decatur 

S3, 


South Send* 
KANSAS 
Wichita 


MISSOURI 
Kansas City 
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At a time when the era of pri- 
vate living is drawing closer, the 
question of simplifying the con- 
trol of airplanes is of very first 
importance. Anything which 
makes the piloting of aircraft, 
especially small machines, such 
as are likely to be most popular 
among private owners, easier 
and more foolproof is to be re- 
ceived with great favor. 

In this connection, while noth- 
ing very startling has yet come 
to III.' lore. Die work of individ- 
ual experimenters shows that the 
subject is by no means being 

' iv< onto details of 

the work of one such experi- 
menter vim has been rewarded 
v.-itli "casonnhle amount of suc- 
cess. This week, the same gen- 
eral subject is treated from the 
standpoint of the experiments 
carried out hv another worker 
along somewhat different lines. 

Again, along the linos of im- 
'ooving.the safety and reliabil- 
ity of aircraft, as also the 
eoonomv. a considerable amount 
of work is being done on the de- 
velopment of new kinds of 
power plants. Along very radi- 
cal lines is the work of one 
prominent. American engineer, 
who has been experimenting 
with light weight Diescjl 'type 
engines. And, furthermore, 
while not so rndienl. hut still of 
considerable significance, .is the 
development of a very higli pow- 
ered six-evlinder inverted en- 
gine. produced by a well-known 
British firm. Close and detailed 
consideration is given to these 
developments in Aviation this 
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CURTISS FLYING SERVICE 


In 1926 this company flew a total of 175,000 
miles — 90 per cent of which was paid commercial 
flying. 

More than 3,800 passengers were carried, 2000 
square miles of territory were mapped, 95 students 
were taught to fly. 

— And all this without accident or injury to 
anyone. Curtiss service is safe, sure, and fast. 

Our equipment has already been certified as 
airworthy and our personnel, including pilots and 
mechanics, licensed under the new regulations of 
the Department of Commerce. 

Write for our flying school booklet. 


THE CURTISS FLYING SERVICE, INC. 

Garden City, New York 



Vol. XXII MARCH 7, 1927 No. 10 


Ladislas d’Orcy 

F OR SIX years, the readers o£ Aviation read the rec- 
ord of American aeronautics as written for them 
by one of the most capable writers on flying - in the 
World. His opinions, expressed on this page, were not 
only illuminating but reflected well balanced and in- 
formed judgment. He was one of the foremost au- 
thorities on lighter-than-air, but his information on all 
aerial matters was comprehensive. His recent death in 
Paris, resulting from a minor injury received while 
flying to an American race meet, removes from the 
aeronautical world one of the best equipped writers of 
aviation news. 

The personal charm of Mr. d’Orcy made him friends 
wherever he went, and although he has not been able 
to do active editorial work for the last two years, he 
managed to maintain his interest in American aero- 
nautical affairs through correspondence. 

A cheerful optimist, a man with brilliant talents, a 
passionate seeker for truth and accuracy — such a man 
has left his chosen field infinitely richer through his life. 
Aviation joins his many friends in a genuinely sympa- 
thetic tribute which will make his memory one to be 
cherished by those who had the opportunity of knowing 
and admiring him. 


Another Sign of the Times 

W HILE those of us who are closely associated with 
the development of aeronautics need no convinc- 
ing of the progress which has been and is still being 
made in the development of aviation as a sound com- 
mercial proposition, it is always of the greatest interest 
to observe from time to time the attitude of various fac- 
tions of the general public towards aviation commer- 
cially. Accordingly, it is of some significance to note 
a recent issue of “Babson’s Reports,” published by the 
well-known Babson Statistical Organization, in which 
the whole of the front page is given over to the business 
opportunities being brought about by the airplane. 

Pointing out that it has appeared to be the part of 
wisdom to refrain from making general predictions re- 
garding aeronautics since “it is not something that can 
be built up over night,” the report goes on to enumerate 
three reasons why the time has now come when advances 
in commercial aviation will be even more rapid. In 
the first place, the report says, safer and better planes 
are being built. Landing fields and marked airways 
are rapidly being developed. The public gradually is 
becoming ‘airwise.’ 

The report continues: “There is a great opportunity 
for the cities and towns that can secure a place on these 
air routes. The time will come when it will be as neces- 


sary for a city to have air travel connection as it was in 
the early days to have railroad connection. Every city 
and town should immediately see to it that a suitable 
area, as centrally located as possible, is set aside for a 
future landing field. The quicker this action is taken 
the less the expense will be. Property values in the vi- 
cinity of such fields some day will be greatly increased. ’ ’ 

As has been said before in these columns, it is never 
difficult to find a satisfactory plea for the slogan, “Build 
more airports,” and yet each new argument tends to 
give added weight to this all important necessity. One 
outstanding point about the Babson statement is, how- 
ever, of great significance. The plea is entered not 
only for the eventual placing of every city on an air 
route, but that “Every city should immediately see to 
it that a suitable area .... is set aside for a future 
landing field.” Not sufficient is it for a municipality 
merely to assert that when an air route comes its way it 
plans to be air-minded and construct an airport. Air- 
way or no airway, every municipality, which gives any 
thought to its future prosperity at all should, right now, 
set aside space for the construction of an airport, even 
if funds and other circumstances do not permit the 
building of such a port at this time. In these modem 
times civic developments take place very rapidly and 
unless some reservation is made early for the future 
“centrally located” airport it will be crowded out of 
the picture to the detriment of future prosperity for 
that community which is so short-sighted. 

Every inland city has had real reason in the past to 
envy the coastal municipality in possession of a good 
harbor. Now, however, there is an even chance for all 
alike to benefit from the vast air commerce system which 
is bound to grow in the not distant future. 


On Conquering the Air 

R EGARDING NOTHING in particular, one of the 
New York weekly papers was recently responsible 
for the statement, “The trouble with conquering the 
air is that it won’t stay licked.” This appears to 
sum up very pertinently at least one aspect of the rea- 
sons for the many long distance flights which are every 
year being attempted. This coming Summer we may 
expect to see quite a number of long-distance non-stop 
flights get under way, not to mention attempts on speed, 
altitude and other records, but our New York daily may 
not have just the right idea about the development of 
aviation when it made this aphorism. That the air 
has, now, been “licked” is demonstrated by the Air 
Mail, the European airlines, etc. and the new undertak- 
ings may well be regarded as endeavors to further the 
conquest of the air, in which work they will prove em- 
inently successful. 
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Accident Mars Progress of Pan-American Flight 

“Detroit” and “Neiv York” Collide When Preparing to Land at Buenos Aires Field 


M ISFORTUNE befell tile Pail- American Flight consist- 
ing of five Loening Amphibian planes of the Army Air 
Corps, when, on arrival at Buenos Aires on Feb. 26, 
the “Detroit” and the "New York,” flagship of the squadron, 
collided in the air, resulting in the deaths of Capt. Clinton 
F. Woolsey, pilot, and Lieut. John W. Benton, occupants of 
the former machine. Major Herbert A. Dargue, commander 
of the flight, and Lieut. C. E. Whitehead, flying in the “New 
York,” jumped with their parachutes and were saved. 

The accident occurred when the four planes of the squad- 
ron — the. San Antonio having been delayed earlier in the 
flight, it will be recalled— were preparing to land at the fly- 
ing field at Palomnr, situated in the outskirts of Buenos 
Aires. The four planes arrived in formation, accompanied 
by three Argentine machines which had gone out to meet 
them. The exact reason for the accident could not he seen 
from the ground. All the spectators conld see was the sudden 
crash and a burst of smoke which soon rose in a dense col- 
umn and obscured both the machines from view. The two 
planes hit the ground together. Lieutenant Benton’s body 
was thrown out just before hitting the ground, and Captain 
Woolsey was burned to death in his plane. Their bodies were 
immediately removed to a hospital at the flying field. 

Only a short while previously, the four machines had landed 
in the harbor at Buenos Aires and the fliers had been greeted 
by the Mayor of the city. The squadron had flown about 
250 miles from Her del Plata, the Argentine Summer capital, 
leaving there at 10:50 a. m. the same -lay and reaching the 
harbor early in the afternoon. Their arrival at Buenos A ire- 
marked ilie completion of almost half of the flight. On Feb. 
28, they were due to start on the homeward leg. going North, 
their first stop heing Asuncion. Paraguay. 


No official report has, at IhL time, been received, as this 
Eakcr, pilot of the "San Francisco," wa.-, however, in a po- 


fo! 



Captain Woolsey was one of the best pilots in the Army 
Air Corps. He was born Aug. 29. 1891. at Northport, Mich., 
and’ attended Valparaiso College for three years. He was 
graduated from the School of Military Aeronautics at Austin, 
Texas; April 13. 1918: received flying training at Kelly Field, 
Texas; attended the officers' training camp at Fort Benjamin 
Harrison, Ind., and was then assigned to the Air Service. 

Ho performed duty overseas during the War. attending 
the Pursuit Flying School at the Third Aviation Instruction 
Centre at Issoudun, France. 

Upon his return to the United Stab's he was assigned to 
duty at the Primary Flying School at Carlstrom Field. Ar- 
cadia, Fin., where he served as engineer and operations officer 
of various flights. 

He was then transferred to Brooks Field, Texas, and as- 


signed to command the Air Service Pilot School detachment. 
Later he was made commanding officer of the Forty-sixth 
School Squadron and then chief test pilot. He was graduated 
from the Engineering School at McCook Field, Dayton, Ohio, 
on June 30, 1926, and when assigned to the Pan-American 
flight was on duty at that field. 

Captain Woolsey was the engineering officer of the Pan- 
American flight, having charge of all repairs, replacements, 
tuning and adjustments, and the surmounting of the difficul- 
ties met thus far was credited to his genius. 

He began his Army career ns a doughboy in the ranks, 
serving as a buck private in the Third Indiana Infantry on 
the Mexican border in 1916 and winning a commission as 
Second Lieutenant of Infantry before transferring to the 
Air Coips. As a flier he had a record of more than 2,500 
flying hours. He is survived by his widow. 

Lieutenant Benton was born Nov. 27, 1896, at Manton, 
Cal., and was graduated in 1918 from the University of Cali- 
fornia. The same year he was graduated from the School of 
Military Aeronautics at Berkeley, Cal. 

Lieutenant Benton received his flying training at Rockwell 
Field, San Diego. Cal., and was commissioned a Second Lieu- 
tenant. May 14, 1918. He then served at Dallas. Texas, 
Wilbur Wright Field. Ohio, Gersfner Field, Iowa, and again 
at Rockwell Field, where lie was on duty as flying instructor 
in primary pursuit and Thomas Morse scout planes from 
August, 1918, until he was discharged from the service at 
his own request on Feb. 4, 1919. 

He was reappointed a Second Lieutenant of the Air Ser- 
vice. Regular Army, on Sept. 9. 1920. and assigned to March 
Field. Riverside. Cal. He was promoted to First Lieutenant 
on April 9. 1921. transferred to Kelly Field, then to Crissy 
Field at Presidio. Sail Francisco, and then to tin Panama 
Canal Zone, lie was again on duty at Ori~-y Field. when he 
was assigned to the South American flight. 


When Lieutenant Benton left the Air Service in 1919 he 
'i:cd his hard r.i limbering, and though he achieved some 
success he longed •« get hack aloft and took tip aviation as 
a . iviiino Tins did ut satisfy him and be re-entered (he 
Armv. His flvirur record totals more than 2 /inn hr He is 
survived hy his wife and two children. 

Progress to Dat.- 


Until now, the flight has made remarkably good progress 
I" >pi'e of having incurred some scriou- problems. Only a 
week or so ago four of the Lopning Amphibians flew from 
Me I. lion. S. ( In!.-, to 8c .lingo. Chile, ft disiAi,. e of 890 miles, 
in one day. The San Antonio did not participate with the 
Other planes it: this part of the flight. 

Following are the details of the flight chronologically ar- 
ranged : 

C«r-. j j resinned tlicir flight southward along iho Chilean 


Mejillom.'°. CMInf 
IS. from Coquimho. Chile, 
lnmline from Mejilhmes. 
Peru, amt remained all ni 

t F ha'nge° — Tl ‘ 6 ® 


'©-they remained 


Santiago. Chile, late Fob. 
Lima, from Trujillo. 

ew from Santiago to 
.oa loft at Santiago. 

tew York arrived at Talcohuano. 
Son Francisco was ronortod en 

Antonio passed over Tocopilla at 2:50 p,m. The 
irk, Detroit and St Louis arrivod at Mar del Plata, 
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Curtiss Flying Service Again Reports Prosperous Year 

America’s Oldest Aerial Service Company Completes 1 ear of Diversified Activities 

T O THOSE who are interested in the eommereinl „ 

aspects of flying, the report of the Curtiss v~' ; 

Flying Service for 1926, will he of absorbing 
interest-. Based on actual operating 




y pi""' 


the report is a convincing and 
jing proof that this type of service, when 
properly organized and administered, finds a ready 
market with the American public. 

The Curtiss Flying Service is said to he the oldest 
flying organization in the World. It was founded, 
in 1910. hy Glenn II. Curtiss “to stimulate interest 
in aviation by demonstration and exhibition of aerial 
flight,” and with the exception of a short period 
during the World War, has functioned continuously 
since that time. Its scope of operation lias gradually 
widened, and judging from the 1926 report, the 
original clmrtei might well now read: "to stimulate 
confidence in aviation hy demonstration of the prac- 
ticability of commercial flying." 

Tlte report of this company for 1920 shows a total Curtiss pi. 
of 2,320 hr. of flying time, corresponding to approx- 
imately 175.000 miles of air travel. Of this. 2.060 hr., or 
almost' 90 per cent, was paid commercial flying. It is ex- 
tremely interesting to note that the Curtiss Flying Service 
is conducted primarily a- a “clinic” of commercial flying, in 
order that the Curtiss Company, by actual experience, may 
keep abreast of the progress in commercial flying, and the re- 
markable amount of business secured last year earned almost 
without solicitation and without extensive advertising. The 
flying time was distributed as follows: 




Paid Flying 

Cross-country 519 hr. 

Aerial photography 248 hr. 

Passengers 272 hr. 

Instruction 685 hr. 

Student solo 52 hr. 

Miscellaneous 28*1 hr. 

Total 2060 hr. 


“ Unpaid ” Flying 

Testing 240 hr. 

Demonstration, 

etc 20 hr. 


Total 260 hr. 

The prosaic heading “Cross-country — 519 hr.” gives little 
indication of the varied and interesting flying exploits that 
made up this total time. Under this heading are included 
all the flights made with photographers and camera men to 
cover important news events in the United States. All of 
the major news agencies and “news reel” organizations, in 
New York regularly use the Flying Service to cover im- 
portant stories, to an extent that will probably astonish the 
average citizen. 

Last July, for instance, a terrific explosion destroyed the 
Naval Arsenal at Dover, N. J. The news agencies immedi- 
ately arranged for the Cnrtiss Flying Service to “cover” the 
disaster. During the day, eight round trips with reporters 
and camera men, were made to the scene of the explosion, 
some 75 miles from Curtiss Field. Excellent pictures and 
stories were obtained, in spite of the fact that the scene re- 
sembled a miniature battle-field, with reporters on the ground 
unable to get within three miles of the arsenal. On the same 
day, the amphibian operated by the Cnrtiss Flying Service 
made a round-trip passenger flight to St. Regis Lake in the 
Adirondacks, and in addition an emergency crew took care 
of the usual Sunday business in passenger flights and in- 
struction at Curtiss Field. The day’s activities showed the 
remarkable total of more than 3,500 miles of flying. Every 
flight was completed according to sehedule, a tribute not only 


to the skill of the pilots, but also to l lie excellent ground 
organization of the Curtiss Flying Service. 

Another outstanding feat was the trip of three machines 
to Vermont on the occasion of the deatli of Colonel Coolidge 
in March. In this case, weather conditions presented an 
unusual problem. There was no snow on Curtiss Field, but 
there was more than three feet of it on the surface of Echo 
Lake, the only available landing spot near the Coolidge home- 
stead. At Albany, along the way, there was an inch or two 
of snow. The planes took off from Curtiss Field, flew to 
Albany where the wheels were quickly replaced hy skiis that 
had been carried along, and then proceeded to Vermont, land- 
ing on the snow-covered lake. It was necessary to “taxi” 
up and down the full length of flu- lake several times in 
order to pack down the soft, fluffy snow enough to permit 
taking-off the next morning, as -soon as the pictures of Presi- 
dent Coolidgc’s arrival were ready. These were delayed due 
to the severe weather, and it was nearly noon when they 
were finally delivered to the waiting airplanes. ‘ The rctnm 
trip was quickly made, with a stop at Albany to change back 
to wheels, and the pictures were delivered in New York in 
time for the afternoon editions of the newspapers. The 
airplanes, after fncliiur up, immediately returned to Albany 
to spend the night, and proceeded to Vermont early next 
morning to get pictures of the funeral. In spite of rain, 
foy, and snow, which made flying in the mountainous region 
all but impossible, the mission was successfully completed, 
and the pictures were delivered in New York in time for the 
evening editions of the newspapers. 

Other Events Covered 

Several machines covered the Florida hurricane, carrying 
reporters and photographers. One pilot flew 18 hr. out of 
twenty-six in making the round trip. The raising of the 
sunken submarine S-51, the burning of a Hotel at Haines 
Falls, boat races at Poughkeepsie, horse races at Saratoga, 
Gertrude Edcrle’s return to the United States, prize fights, 
football games — these and many others were “covered/’ by 
Curtiss Flying Service airplanes chartered by the news agen- 
cies so that the public might get the news while it was fresh. 

Under - “Cross-country” also is included the transportation 
of passengers and merchandise to remote points, often m 
cases of desperate emergency, sometimes for convenience, some- 
times for publicity, occasionally to gratify a whim. Perhaps 
the most spectacular trip of this kind was that of a bond 
buyer who made a hurried trip to Florida. He telephoned 


460 


AVIATION 


March 7, 1927 


Curtiss Field from New York one day shortly after noon, 
and explained breathlessly that he must be in Tampa, Florida, 
before four o’clock the next afternoon, in order to close a 
business deal that meant a commission of eighteen thousand 
dollars! Could the Flying Service take care of him? They 
could — and did. Within ten minutes of his arrival at the 
field he was streaking southward in a Curtiss Oriole. He 
was landed one block from the destination at 2:40 p. m. the 
next day — and made his eighteen thousand. 

On another occasion, a man in Greenwich, Conn, was called 
to the side of a dying relative in Atlantic City. To save 
time, the Curtiss amphibian was dispatched across Long 
Island Sound, picking up the passenger at Greenwich and 
returning with him to Curtiss Field. Here he was trans- 
ferred to a faster plane and flown to Atlantic City, the whole 
job being completed in less than two hours. And, by way 
of comedy relief, a newlywed one day was dined — and wined 
— by his bachelor friends, with the result that when the 20th 
Century Limited pulled out of Grand Central Station, it 
carried a bewildered bride starting off on her honeymoon 
without her husband. A hurried telephone call, a quick trip 
in a taxi to Curtiss Field, and he went winging on his way 
in pursuit of the speeding Limited. He overtook the train 
at Syracuse and the day was saved. 

Gene Tunney avoided the congested traffic on the day of 
his fight with Dempsey by flying from his training camp to 
Philadelphia; a rush shipment of Golflex clothes was carried 
all the way to Florida; three plane-loads of Goodrich Zipper 
overshoes were flown from Bethany to New York when the 
February blizzards tied up all transportation; even a tree— 
a live, sturdy tree — was carried from Lake Mahopac to New 
York where it was planted on Riverside Drive in memory 
of an A.E.F. soldier. 

Aerial photography, while perhaps not so spectacular as 
some of the cross-country operations, is none the less valu- 
able work, and occupied a prominent place in the company’s 
operations during 1926. The company does not do the actual 
photography, but furnishes planes and pilots for all the 
large aerial photography organizations. The aerial maps 
thus secured were used by state departments in tax appraisal 
and highway planning, by public utilities corporations in 
planning extensions of telephone, electric light and other 
services, by real estate organizations in their development 
work, and by a host of others. During the year, more than 


2,000 square miles of territory was mapped from Curtisa 
planes, and thousands of oblique photographs were taken. 

Under “Miscellaneous” has been included a great deal of 
work in the production of current moving pictures, such as 
“Paradise,” featuring Milton Sills, “The Lunatic at Large” 
with Leon Errol, "The Great Deception” a Robert Kane 
production, and others. Mimic air battles with half-a-dozen 
planes involved, night flights, and many other stunts were 
required in this work. Under the “Miscellaneous” heading 
is also included experimental dusting to destroy the “gypsy 
moth,” for the U. S. Department of Agriculture, miscellane- 
ous advertising flights, successful participation in racing 
events, and even such unusual stunts as aerial weddings. 

Flying School and Joy Flights 

Approximately ninety-five students were taught to fly dur- 
ing the year, and more than 3,800 passengers were carried, 
mostly on the popular $5.00 trips of ten miles. There were 
no injuries sustained by pilots, passengers, or students dur- 
ing the year. In fact, since its re-organization after the War, 
the Curtiss Flying Service has flown almost one million miles 
without a fatal accident, a record which compares favorably 
with that of any other means of transportation. 

The flying equipment in use at present includes eighteen 
machines, Orioles, Jennies, Standards, one Lark, one DH., 
and the Amphibian. The only equipment lost during the 
year was one Oriole fuselage, which was damaged in a forced 
landing. The company expects to add at least one cabin 
monoplane, and a Curtiss Falcon to its fleet in 1927. The 
Falcon with its 150 mile high speed, large cargo capacity 
and long range, will be the “flagship” of the fleet. 

One more statement will be of interest to the commercial 
operator: the Curtiss Flying Service report for 1926 shows 
a reasonable and satisfactory profit on the year’s operations. 

Air Taxis for London 

Air Taxis, Ltd., is the name of a company, recently regis- 
tered in London, for the purpose of providing airplanes to 
carry passengers and freight. 

The directors of the company claim that they will be able 
to supply planes for trips to Cairo or other points by tele- 
phone call. For the shorter inland trips, the company claims 
that the air taxi will be cheaper than the road taxi. 



March 7, 1927 


AVIATION 


461 


Night Flying in Bad Weather 

Some of the Air Mail Pilot’s Problems. Are W e on the Right Track Regarding 
Lighting Equipment? 

By EDMUND T. ALLEN 


A CROSS T HE 500 mile course from the plains of Ne- 
braska to the Utah Salt Lake desert, air mail pilots 
have to encounter practically all conditions of flying. 
From a minimum of 4200 ft. above sea level, where the worst 
flying conditions consist of a fog and smoke-covered terminal 
city valley, they fly to the higher ranges of the Continental 
Divide where snow storms and fog 
reach to heights greater than the 
ceiling of the mail plane. In day- 
light these conditions are often well- 
nigh heart-breaking to the pilot; at 
night they arc many-fold worse. It 
is a striking fact that each offers a 
brand new problem, one which must 
be solved on its own merits with- 
out reference — except for the aecn- 
m .lation of general experience 
— to those of the day before. 

Flying at night back and forth 
across the chief ranges of the Rocky 
Mountains regularly for some years 
has precipitated certain outstand- 
ing problems in the minds of the 
pilots of the Trans-Continental Air 
Mail Service. Chief among these 
are, first, the great difference be- 
tween day and night flying; second, between flying over a 
familiar and an unfamiliar course; and, third, and by all odds 
the greatest distinction to be made, that between good weather 
night flying and bad weather night flying. 

It is only the last of these which will be discussed here, 
and we shall try to outline, in general, the problems involved 
and some of the ways in which they may be expected to be 
solved in the near future. 

The lighted airway, of which wo are all so proud, is a 
magnificent gesture in the direction of providing an adequate 
aid to the pilots flying at night between New York City and 
Salt Lake City. It consists of revolving lighthouse beacons 
placed every twenty-five miles (in the East considerably 
closer) in practically a straight line across the continent. It 
is the intention of the Department of Commerce to continue 
this string of lighthouses during the Summer of 1927 all the 
way to San Francisco. One of the pilots of the Trans-Con- 


The pioneer work carried out 
by the United States Air Mail 
Service has long been recognized 
as of paramount importance in 
the development of regular air 
transportation. In night flying 
operations the Air Mail Service 
has massed more experience than 
has been gained anywhere else in 
the World. Edmund T. Allen is 
an Air Mail pilot on the Mountain 
Division who has had considera- 
ble experience, and his remarks 
and ideas on night flying are, 
therefore, of genuine significance. 


course between destinations; third, landing where the field 
is obscured; fourth, engine operation; and fifth, the collection 
of ice on wings and wires. The most pressing of these are 
the first two, namely, blind flying, and the preparation of 
a lighted airway which can be used in fog and snow. To 
these two we shall limit ourselves in the present discussion. 

There is a good deal being writ- 
ten about the navigation of air- 
planes under conditions of “zero 
visibility”, when the ground, liori- 

ble. In such weather, flying must 
be done either by instruments or by 
so-called “feel.” While it is quit* 
certain that such flying can be ac- 
complished for short periods in rel- 
atively smooth air, it has never been 
positively demonstrated as possible 
for an indefinite time. The point 
is that very often reference points, 
such as glimpses of the ground o 
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at night than any other man in the World, is given credit 
for the remark, now proverbial, that the present lighted air- 
way is not needed in good weather and is 110 good in bad 
weather because one cannot see the lights through fog and 
snow. This is, of course, only partinlly true, for there are 
many half-way-bctween nights when the absence of the bea- 
cons would surely delay the mail. 

Nevertheless, the whole question of the lighted airway needs 
to be reconsidered from this point of view. On one clear 
night the writer has counted eighteen of these twenty-five-mile 
beacons at one time when flying at 16,000 ft. over the Rockies! 
Their absence on such a night ould make no difference what- 
ever to the ease of flying mail or passengers across the con- 
tinent. On many another night when fog and snow arc thick, 
one may find the only possible course lies at fifty feet above 
the Union Pacific tracks or the Lincoln Highway, or beside 
a barb-wire fence which one knows by heart. Under such 
circumstances we may pass within a mile of one of these pow- 
erful beacons without ever seeing it. 

The problems which the clear night offers are outside the 
scope of this paper. Those of the bad weather may he con- 
sidered under five headings: first, navigation with reference 
to three perpendicular axes, i.e. keeping the airplane flying 
level and straight; second, navigation with reference to a 


through clouds, o: 

dark line of horizon in a gray 
sphere encompassing the machine, 
become visible momentarily or con- 
stantly without the consciousness of the pilot that such is the 

Jinny aeronautical people wonder why complete blind-flying 
is so difficult. The explanation is that the acceleration of a 
turn, the acceleration imparted to the airplane by gusts, and 
the acceleration of gravity are mechanically indistinguishable 
from one another and cannot be separated by an instrument 
or by “feel.” The pilot knows what the resultant of these 
accelerations is but he is at a loss to find the direction of 
the gravity component. In an airplane especially fitted up 
to simulate blind-flying by completely enveloping the pilot 
in a covered cockpit, one air organization endeavored to de- 
velop blind-fliers with all the instruments at the technician’s 
disposal. The result was comical — only escaping the tragio 
by the provision of a reserve pilot in the rear cockpit of the 
airplane who always recovered the machine from the spin, 
slip, or spiral dive into which it seemed inevitably to go at 
the hands of the “blind” flier. It is impossible to say whether 

or not an indefinite amount of practice would lead to a great 
improvement in skill. One of the pilots who had had most 
practice in the blind-flving cockpit, when caught in heavy 
cloud at night soon after his practice, promptly went into 
a spin and recovered only after the plane had emerged below 
the storm, 400 ft. from the ground! 

How shall we solve this problem? Some research carried 
out by one of the larger instrument makers resulted in the 
conclusion that an absolute horizon-indicator was an im- 
possible thing to build even though twelve gyroscopes were 
used, four for each of the three axes perpendicular to each 
other. Is it, then, impossible to “fly fog”? We think it is 
not impossible; but the solution of the problem will lie in a 
combination of our present turn indicator and a more stable 
airplane which will fly itself, laterally and longitudinally. 
It may be, necessary to have two turn indicators, one with 
a coarse adjustment for very bumpy air and for getting out 
of difficult positions, and one with a very fine sensitivity to 
he used in flying a given course in connection with the com- 
pass. These, together with a stable airplane, would seem 
to offer the most hopeful possibilities for ultimately success- 
ful blind-flving. 

In the meantime pilots who are flying at night in bad 
weather keep within sight of the ground even though it means 
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maneuvering down canyons or following broken cliffs oi 
irregular divides within a few feet of ihe ground. It is 
their only means of safety when they know their course in- 
timately. 

The second difficulty in bad weather night flying is ill keep- 
ing on a course or in keeping from getting lost when one 
tries to take alternative courses. As was said before, power- 
ful revolving beacons on the lighthouses at 25-mile intervals 
are of relatively little use when the air is thick with snow, 
rani or fog, or a combination of them. In such conditions, 
if one flies at all, it must be over terrain with which one is 
very familiar. Flying through mountain defiles, when the 
ceiling and visibility are extremely poor, is little short of 
suicide unless the pilot knows the terrain almost like the 
blind man knows his familiar haunts. Even though one 
knows the mountains from 5,000 ft. above ••like a book," 
they become a foreign land when one is down between their 
cliffs. 

There are three passes over the fog-covered Wasatch Range 
into the Salt Lake Valley. When the usual two are impossible 
to get through, the pilots of the mountain division go forty 
miles North of the course to Devil’s Slide and Weber Canyon 
whose precipitous sides are barely wide enough to clear tin- 
wing tips. V cry often the fog is half way down in Weber 
Canyon and if the mail is to get through, the airplane nrnst 
travel in the lower third of this defile. The pilot who is not 
familiar with every promontory here does well to avoid en- 
tering Weber Canyon, for turning arcmvl. once one has 
entered, is out of the question. 

Following the Railroad 

As a rule, the flying on this division as well as on the 
entire route is over relatively open but heavily broken coun- 
try where landing outside of prepared fields spells disaster. 
Here the railroad is the alternative course which it is possible 
to follow when the beacons cannot penetrate the fog. Under 
these conditions- the wing-tip lights on the airplane are of 
little use. In snow or fog-filled air, the diffusion of the beam 
reflects back into the pilot’s eyes and blinds worse than it 
illnmines the way. The stronger the beam, the more it seems 
to blind one, and the usual procedure is to turn off all lights 
and get one’s eyes adapted to darkness so that one can see 
even slight irregularities in a dark snow-covered landscape. 
Very often the roadbed of the railway is the only discrim 
inablc object in the absolute gray of land and skv. Then, 
when flying at 120 m.p.h with one wing fifty feet above the- 
tracks, often a turn of the rails will put them out of sight 

under the fuselage. If one eannot quiokly enough skid aside 
to reveal them again, one liars the unweleome opportunity 
of trying one’s blind-flying ability. In one such ease when 
the railroad unexpectedly entered a tunnel, the pilot crashed 
against the mountain-side before he could pick up his land- 
mark on the other side. 

It is not to be assumed that this sort of flying is the regu- 
lar course of events or that the pilot who emerges from such 
n flight docs so with any other feeling than wondering a 
little that he is still alive. Otherwise the air mail casualty 
list would be much larger than it is. There are a consider- 
able number of cases on record of pilots touching the ground 
in fog without knowing they were so near to it. Such inci- 


dents practically always result in complete crashes. Usually, 

improvement in visibility, or he is warned by signals of bad 
weather ahead and, cautiously, does uot enter it. With the 
addeu responsibility of passenger carrying soon to be en- 
tered upon, tills caution must be increased many-fold. 

There are very often, however, flights in which tbc pilot 
will be cauglit m the bad weather and find it uupossibie to 
turn arouud without danger of losing sight of the ground 
or ot lus landmark, or lie may feel that lie would rather go 
on than go back through what lie has just flown, ou the 
assumption that what is ahead cannot possibly be as bad 
as what is behind. It is only in such cases of being caught 
in the bad weather and finding it impossible to land or get 
back to the last emergency field, or in cases when all the 
emergency fields arc snow-bound and unusable, or where out, 
believes that the very bad visibility docs not extend for many 
miles along the course, that such flying is done at present. 
It is, however, surprising to find the large amount of this 
sort of flying that is going ou, on the Trans-Continental 
route. If it were not done at all, the 94 per cent record 
of the Government air mail would he very considerably 
lower than it is. 

How, then, shall we meet the problems of "zero visibility” 
in the future? Some talk of tl.c radio beacon with its clear 
indication to the pilot when lie is oil or off bis course. But 
the radio beacon almost of necessity implies blind-flying 
facilities, and here we meet with our first problem which 
must lie solved before we can attempt blind-navigation. There 
are a l’ew eases, such as flying ocer log, clouds, or storms, in 
which the radio beacon would assist without the necessity 
of blind-flying, but these eases often involve the third prob- 
lem of landing in fog-bound terminals, a problem somewhat 
farther from solution than cither of the others. In ease of 
radio communication with the pilot he can he informed of 
the state of the terminal field and of the weather on cnch 
side of the terminal. If a clear field is found, one can per- 
haps fly to it, providing it remains clear until it is reached, 
and providing engine trouble does not develop, in which eases 
the blind-landing is again to he faced. There is no doubt, 
however, that a combination of radio beacon, radio communi- 
cation, and excellent weather information will enable an im- 
provement to be made in the number of completed bad 

We have, however, still not solved the problem. There 
would be many nights when flying would be possible near the 
ground if the ground n-cre illuminated, when it would not be 
possible even though- radio beacons work perfectly, until 
blind-landing lias reached a state of perfection hardly im- 
aginable today. This being the case, we must look toward 
a replacement of our present lighted airway with a system 
of lights that will be serviceable in bad weather. I would 
here propose the following system. It may be that it will 
involve a greater expenditure than the present string of 
lighthouses, but some day, when the amount of air travel 
warrants the change or the public demands it for the in- 
creased certainty of air mail or passenger service, something 
of the kind will enable pilots to achieve a 100 per cent 
efficiency in night air travel. 

I would propose the substitution of a series of closely 
set stationary arc lights for cur present revolving beacons. 
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Every pilot knows how relatively easy it is to fly over a 
lighted town or a long street with arc lights a block apart 
even when fog makes flying over the unligkted country or 
mountain sides impossible. If such a scries of lights, set 
about 300 ft. apart in a line preferably along a straight road 
but, alternatively, straight across the great open spaces, were 
arranged so that the lights could be operated and controlled 
from central high-voltage power stations located every twenty- 
five miles in the same places as the present lighthouse bea- 
cons, then the present caretakers, with somewhat larger power 
units, could manage them at a very small expense, especially 
since they would need to be turned on only while the airplane 
was passing over that particular sector. On clear nights they 
could be left off altogether. The lights themselves should 
have wide reflectors directed upward, and should be set on 
short poles jnst high enough to enable au airplane clearing 
them to clear also any obstruction between them. 

Such a system of lights would enable flying to be con- 
tinued where now it must be defaulted. A light every 300 
ft. (when the people can afford it they could be put even 
closer together and might serve to light a Trans-Continental 
highway) means to the pilot flying at 120 m.p.h. that he 
will cross one every 1% sec., a frequency that will enable 
him to check constantly his horizon and altitude. 

The value of the enormous beacons of one billion candle- 
power or more, such as arc being installed on some air 
routes for lighting long stretches of the course, is distinctly 
questioned by those who have to do the flying over them. 
When they are most needed in heavy mist and fog they 
penetrate only a few miles; while, if the expense and power 
they represent were distributed over the course in a thousand 
small lights set sufficiently close together, flying could be 
continued many miles beyond the point to which even tilt- 
most powerful single beacons penetrate. 

It might be a long step in advance if the Department of 
Commerce which is now taking over the lighted airway, were 
to try out such a system of lights on a small sector in one 
of onr worst fog belts. It is only by such means that we 
can hope for real improvement in night flying efficiency. If 
the recently announced nightly passenger service to be in- 
augurated from Chicago to Sa.i Francisco is to attain con- 
tinually increasing efficiency and safety, it must look toward 
the solution of these two most pressing problems of bad 
weather night flying, namely, blind-flving and a sntisfnctorv 
lighted airway. 



Neon Tubes in Use in Germany 

An investigation of beacon lights, used for landing fields, 
in Germany, has revealed a large use of Neon tubes. The 
reasons given are: (1) The ease of distinguishing red from 
white or other lights, both near and at a distance. (2) Very 
small power consumption. This latter attribute is valuable 
on lights used for marking out the flying path, where they 
are left burning, without attendance, during the entire night. 
(3) The red light is particularly well visible in misty weather. 

it is the opinion in Germany that incandescent lights used 
with a light filter have been unsatisfactory and consume a 
great deal of power. 

Neon tubes are used in Germany to mark obstacles and 
boundary lines of landing fields, as well as to somewhat 
illuminate the field itself. 

Light from Neon tubes is said to be visible through mist 
and cloud and is easily distinguishable from the great num- 
bers of ordinary street lights where the flying field is lo- 
cated near large cities. Furthermore, the aviator is not 
blinded when approaching these Neon lights. 

The tnbes have been used to transmit signals by means 
of flashing. 

As guide posts the lamps are mounted about six miles 
apart and are operated without attendance or switching. They 
are said to be visible for about six miles in good weather, 
about three miles ill foggy weather, and shorter distances, 


Ryan Airlines, Inc., 1926 Production 

Notification has been received to the effect that during 1926, 
the Ryan Airlines, Inc., of San Diego, produced thirty planes. 
During that same period twenty-nine of the Ryan planes 


Storm Halts Endurance Flight 

The Boeing PB-1 seaplane, whieh started Feb. 12 at 9 :35 
a.m., from San Diego, to establish a World endurance record 
for seaplanes, landed at 12:41 a.m., Feb. 13, after a fifteen 
hour flight marked by continuous rain squalls. 

During the storm the ignition on one of the engines be- 
came short-circuited due to the wet and the vibration caused 
by operating the other engine broke an oil heater supplying 
lubricant to the power plant. The plane immediately made 
for San Diego. When it landed, it had sufficient fuel for 
sixteen hours more flying. 

Lieut. Frank Whitmore, the pilot, said that they would 
await fair weather before again attempting to break the en- 
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M.I.T. Students Visit Factories 

la accordance with the practice o f the Aeronautical Depart- 
ment of Massachusetts Institute of Technology, the senior and 
graduate students made a yearly inspection trip through the 
aircraft factories around New York and Philadelphia during 
the recess period between semesters, Jan. 31 to Feb. 4, indu- 

The students met for their first inspection at the Loeuing 
Aeronautical Engineering Corp. The morning was devoted to 
a review of the manufacturing of the Loeuing Amphibian. 
The Edo Aircraft Corp., at College Point, was the next place 
visited where the students witnessed the production of dural- 
umin pontoons for small commercial airplanes and! the new 
Edo flying boat. The Sikorsky Manufacturing Corp., located 
in the old L.W.F. plant was also inspected. The twin-en- 
gined amphibian, which is nearing completion, gave the stu- 
dents an interesting conception of design. 

The entire morning of the second day was devoted to a re- 
view of the Curtiss Aeroplane & Motor Co., as this was the 
largest plant visited a greater variety of aircraft construction 
was witnessed. High points of interest at this plant were the 
AT-4, the radial air-cooled engine pursuit and fighting ma- 
chines and the manufacture of Eeed duralumin propellers. A 
trip was also made to the Chance Vought Corp., Long Island 
City, as has already been reported in Aviation. This com- 
pany is producing the Vought single-seater FV-1 fighter for 
the Navy and is manufacturing their new Corsair, a two-place 
observation fighter. The latter machine afforded great interest 
among the students due to its marked performance with the 
Pratt & Whitney Wasp engine. The Brewster Co., while not 
usually included in the list of aircraft manufacturers, was 
found producing Loening Amphibian hulls and an experi- 
mental flont for Vought. Interesting data was obtained here 
on the fabrication of duralumin. As a culmination of an in- 
teresting and busy day the men were given an opportunity of 
inspecting the beautiful all-duralumin motor boat “Cigarette 
IV”, which recently won the Presidents' Cup Race, and which 
was built by Brewster. The Wright Aeronautical Corp., of 
Paterson, N. J., was the only aeronautical engine factory 
visited. Production on the popular Whirlwind was at full 
capacity, together with work on several large radial air-cooled 
and T-3 engines. After lunching at the Wright plant the 
party proceeded to the Atlantic Aircraft Co. The contract 
for the three-engined Fokker transports for the Army was 
well under way, as well as a long distance flight job. The 
production in this plant gave the students an excellent op- 
portunity to study cantilever wing construction. The evening 
of the third dav was spent at Hadley Field, the eastern ter- 
minal of the Trans-Continental Air Mail Service. Witnessing 


the departure of the night mail was a new sensation to many 
in the party. Officials of the field gave interesting accounts 
of the operation of the mail and the problems attached. 

The party went to Bristol, Pa., and visited Huff-Daland 
Airplanes, Inc., where the big single-engined bombers were 
in production together with an experimental bomber using 
two 800 lip. Packard engines. Stored at this factory was 
K. B. Walton’s D. H. Moth, the popular English lightplane. 
Philadelphia, with the Naval Aircraft Factory, completed the 
itinerary of the M.I.T. party. Development of duralumin 
construction has reached a high degree of perfection at the 
N.A.F. ns was demonstrated by the examination of the TN-10, 
a new all-metal three-purpose seaplane. Experimental spars, 
ribs, floats and hulls built of aluminum alloy illustrated the 
many uses of this material. 

At each factory the members of the group were greeted by 
former Technology graduates who were eager to hear of the 
new course and the new aeronautical building. The success 
of the trip was made possible through the hearty cooperation 
of the aircraft manufacturers with Massachusetts Institute of 
Technology. In their willingness to show students over their 
factories, the manufacturers are making it possible for stu- 
dents at universities to gain a practical insight into the many 
things which they, of necessity, study only in theory. The 
M.I.T. students have, one and all, expressed their enthusiasm 
over the results of their recent trip which was made possible 
by the cooperation of the Aircraft Industry. 


Berlin-Moscow Airline 

Negotiations arc being conducted between the Latvian Gov- 
ernment and the German-Russian Air Sendee Company, Deru- 
luft, and the Luft Hansn for the opening of an airline between 
Berlin and Moscow, via Riga, in the Spring of this year. 

This new air line is to replace the one maintained since 1922 
by the Deruluft company between Koenigsberg, Kovno and 
Moseow. This line passes over Latvian territory south of 
Dvinsk, but the planes do not land on Latvian territory. 

At the same time it is planned to establish a direct air 
service line on the following route: Berlin-Helsingfors and 
Moscow-Scandinavia. Also in this case Riga is proposed for 
a landing place. 

The German companies are willing to include Riga in the 
schedule only under the condition that an up-to-date landing 
place be held at the disposal of the companies mentioned in 
Riga, because the existing aerodrome is not fit for that pur- 
pose. The Latvian Government is reported to have assumed 
a favorable attitude towards the scheme so that Riga is likely 
to be included in the new schedule which will begin operation 
the end of April or the beginning of May this year. 
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The Curtiss V-1550 and GV-1550 Engines 

Water and Air-Cooled Engines Under Discussion 
By ARTHUR NUTT 

Chief Engineer, Motor Division, Curtiss Aeroplane & Motor Co., Inc. 


B EFORE giving a description of the new Curtiss V-1550 
and GV-1550 engines a discussion of the development 
of water-cooled and air-cooled engines will be of in- 
terest. The writer made a statement at the S.A.E. Aeronautic 
meeting in Philadelphia last Fall to the effect that the water- 
cooled engine was not dead yet by any means. The confir- 
mation of this statement is very apparent when one realizes 
the number of large firms, both in this country and abroad, 
which are devoting their production facilities to water-cooled 
engines. Both the Packard Motor Car Company and the 
Curtiss Aeroplane & Motor Company, Inc., are manufactur- 
ing water-cooled engines exclusively. Rolls Royce, Ltd., and 
D. Napier & Son, Ltd., in England, are devoting their time 
to water-cooled engines. In France, the Hispano-Suiza, and 
in Italy, the Fiat Company are building water-cooled en- 
gines. There are a number of firms in these foreign coun- 
tries which are also making air-cooled engines exclusively. 
Air-Cooled Vs. Water-Cooled 
To date, there is no question as to the superiority of the 
performance of water-cooled aircraft engines since they will 
give a mean effective pressure of 135 lb. per sq. in. at 2,300 
r.p.m. without supercharging, with a compression ratio of 
5.5 to 1 consuming undoped fuel. This is clearly shown by 
the power curves of both the Curtiss D-12 and V-1550 en- 
gines. The nearest approach to these figures of which the 
writer is aware is in the Cnrtiss R-145-1 air-cooled radial 
engine which uses the McCook Field type “M” cylinder. As 
shown on the power curve, this engine developed 135 M.E.P. 
at 2,050 r.p.m., this M.E.P. being developed at approximately 
250 r.p.m. below the water-cooled engine, and, in addition, 
there was a supercharging of about one inch of mercury 
pressure, since the above fignre is given for zero pressure in 
the intake manifold, whereas, on the unsupcrchargcd engine 
there is approximately one inch of mercury depression in the 
intake manifold. 

The reason fur the lower M.E.P. at the higher speeds in 
the air-cooled engine is due to the reduction of valve area 
per cubic inch. Practically all the air-cooled engines, ex- 
cept the Jupiter nine-cylinder radial, use two valves in a 
dome shaped combustion chamber. It has been found very 
difficult to get sufficient valve area in a flat head four-valve 
engine and still leave enough room between the valves for 
the flow of air for proper cooling. The compromise has. 
therefore, been made to use two valves with better cooling 


or four small valves with proper cooling, making up for the 
difference by means of supercharging. A supercharger ap- 
plied to the large valvcd water-cooled engine naturally will 
give a corresponding increase at very high engine speeds due 
to the initial efficiency of the engine. 

Gradual Evolution 

The above discussion indicates that if a change from water- 
to air-cooled engines is coming it will not be sudden. Rather, 
will it be gradual as are all sound developments. The de- 
velopment of water-cooled engines is going on and should 
go on until the air-cooled engine has demonstrated definitely 
that it can supersede it. With this fact in mind, the Curtiss 
Company has developed the GV-1550 and V-1550 engines 
from the Curtiss D-12 model. The D-12 develops from 445 
to 455 hp. at 2,300 r.p.m. in production with a nominal dis- 
placement of 1,145 cu. in., 4 y 2 in. bore by 6 in. stroke. The 
new engines arc rated at 600 hp. at 2,500 r.p.m. for the 
direct drive and 575 hp. at 2,500 r.p.m. of the crankshaft, 
for the geared engine, with a nominal displacement of 1,550 
cu. in., 5 l /s in. bore by 6 Vi in. stroke. Comparisons with 
the D-12 engine will be drawn throughout the description in 
order to give a clear idea of the development which has 
taken place. 

The 1550 engines are designed to go in the same engine 
bearers as are used for the D-12 engine. This means that the 
bearing areas on the new engines are not greater than those 
on the D-12 as far as length is concerned. However, the 
crankshaft has been increased in diameter from three inches 
to three and one-lialf inches to take care of additional bear- 
ing area as well as to stiffen and strengthen the crankshaft 
for the additional power and speed. The details of con- 
struction of the crankcase, crankshaft, and connecting rods 
are almost identical with those on the D-12 engine. The 
connecting rod bearings arc the same size but the rods have 
been increased in section in proportion to the power of the 
engines. Removable bearing shells arc being used in these 
rods to facilitate service. Steel back bearing shells are being 
used on both the main and connecting rod bearings. The 
hearings in the forked rods are “Non-Gran” bronze. The 
bushings in the upper ends of the rods arc also made of this 
material. The crankshaft is held in place with eight forged 
duralumin bearing caps which are mounted on the parting 
line of the crankcases, this line being on the center line of 
the crankshaft. The eighth bearing referred to is an out 
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board bearing in trout of the thrust bearing on the direct 
drive engine and in front of the pinion reduction gear on 
the geared engine. 

The cylinder block construction differs from .he D-12 in 
the cylinder sleeve and valve seat arrangement. The D-12 
has a closed end sleeve with the valves seating in the dosed 
steel end. The 1550 models use a sleeve open at both ends 
and screwed into the aluminum head. The valves scat on 
aluminum bronze inserts. This type of construction was de- 
veloped in the V-1400 engines which had a bore and stroke of 
4% in. by 6’/i in., respectively, while this engine has a bore 
and stroke of 5'/g in. by (i|4 in. This type of valve scat con- 
struction is being used in many air-cooled engines with 
aluminum heads. The valve size has been increased to take 
care of the increased displacement, this being possible on 
account of the larger cylinder bore. The Curtiss valve gear 
using the “T" shaped cam-followers and double camshafts is 
retained on this model although two of the camshaft bearings 
on each head have been eliminated to save weight. 

Ignition System 

The appearance of the accessory end of the engine is con- 
siderably changed by the use of one double Splitdorf magneto 
instead of two single magnetos. This ignition unit has two 
coils, two breakers, two condensers, two independent mag- 
netic circuits operating from one armature and feeds two 
ignition distributors mounted on the back end of the cylinder 
head covers. This system is just as much a double ignition 
system as the former two independent magnetos, owing to 
the fact that if anything happens to one armature on an 
engine with two magnetos, it invariably puts the other mag- 
neto out of commission. The use of this system saves ap- 
proximately twenty pounds of weight on the engine, in 

Provision is made for driving both the Curtiss triplex gaso- 
line pump and the Air Corps C-5 pump as on previous 
engines. The water pump is driven from the top end of the 
lower vertical shaft, and the oil pump is driven through 
spur gears. The oil pump is located on the bottom of till- 
oil pan near the rear end of the engine. The gearcase is 
provided with a pad on the upper surface for mounting a 
vertical generator on the upper end of the vortical shaft. 
The standard starter pad is provided on the gearcase and a 
dog on the crankshaft is so designed to take a combination 
jaw and six spline standard clutch. 

Carburetion consists of two Stromhcnr XA-YG-0 carbure- 
tors feeding through the Curtiss open intake manifolds which 


The conventional type water cooling system is used, a cen- 
trifugal pump feeding the two cylinder blocks at the lower 
end of the jacket at six points from two outlets on the pump. 
The water leaves the topmost point of the head from six 
points on each head, entering a manifold from which it can 
be conducted either to a radiator or through a water expan- 
sion tank and then to a radiator. 

Lubrication 

The lubricating system is the same as on the latest pro- 
duction D-12 engines. One pressure pump feeds oil directly 
to the main bearings through an oil manifold attached to the 
top of the bearing caps. The oil passes into Nos. 2, 4, and 
6 main bearings, each of these main bearings feeding two 
connecting lods through steel tubes spun into the crankshaft. 
An annular groove cut into the babbitt of each connecting 
rod bearing insures pressure feed to the link’ pin bearings. 
The piston pin bearings are fed by the oil which is thrown 
into the cylinders from the crankshaft. By means of a tube 
spun into No. 1 main bearing at the accessory end of the 
engine, oil is indexed through steel pressure tubes to the cam- 
shaft bearings. The backs of the cams are drilled for lubri- 
cating the “T” shaped cam-followers. Oil is also fed from 
this same line to the plain bearings on the upper vertical 
shaft. The plain bearings on the lower vertical shaft are 
fed by oil which collects in a large pocket around these bear- 
ings. The oil draining from the camshaft bearings lubricates 
the ball bearings on the camshafts, drivesliafts as well as the 
ball bearings on the upper end of the water pump shaft. 
The oil is returned to the outside oil tank in the following 
way: there are two scavenging pumps. One takes oil from 
the propeller end of the engine and delivers it to the accessory 
end of the engine or the hack end of the engine when it is 
installed in an airplane. The second pump picks up the oil 
from the back end of the engine, returning it to the outside 
oil tank. By the use of this system, any air which is picked 
up by the propeller end pump when the engine is in a climb 
will be discharged into the crankcase, thereby, eliminating 
practically all foaming of oil in the tank caused by emulsion 

The GV-1550 engine is a geared model, being built at the 
present time with a gear ratio of 2 to 1, the propeller turn- 
ing at half engine speed. Regular stub tooth spur gears with 
a tlirce-inch face width are used. The large gear is mounted 
on a Curtiss flexible coupling which absorbs the shocks in 
the gear train insuring long life. After a fifty hour test at 
525 to 535 hp., these gears showed no wear, being in practi- 
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pcller shaft is mounted on plain bearings with the outei- 
benring in a housing which bolts to the crankcase. The main 
housing, as can be seen from the photograph, is cast integral 
with the crankcase. Thrust is taken on a large deep grooved 
ball bearing. The bearings on each side of the pinion arc- 
also plain, the end thrust of the crankshaft, due to its weight 
when in an inclined position, is taken care of by a small deep 
grooved ball bearing mounted in a cap which closes the holt- 
in the crankcase at the end of the crankshaft. This bearing 
also locates the position of the crankshaft in the case. In 
the direct- drive model the crankshaft is held in position by 
the deep grooved thrust ball bearing located between Nos. 
7 and 8 main bearings, being similar in construction to the 
D-12 engine. 

The Geared Engine Test 

The geared engine passed a fifty hour official Government 
test at 525 hp. at 2,100 r.p.m. last year, and, as a result of 
subsequent testing at higher speeds, has been developed for 
use at 575 hp. at 2,500 r.p.m. The direct drive model has 
been developed for use at 600 hp. at 2,500 r.p.m. 

The direct drive model was used in one of the 1925 Schnei- 
der Cup Racers when, last year, it was flown in the 1926 
race. The engine developed, with high compression, a maxi- 
mum of 708 hp. at 2,600 r.p.m. and weighed 725 lb. dry. 
The geared model weighs 840 lb. dry. which gives an addi- 
tional weight of 115 lb. due to the gearing. The D-12 engine 
weighs 680 lb. Therefore, by the addition of thirty-five 
pounds in weight, it has been possible to increase the power 
by approximately 150 hp. with a slight reduction in frontal 
area. This reduction has been possible by the use of three 
spur gears driving the double camshafts, the third spur being 
placed as an idler below the two gears on the camshafts. The 
bevel driving gear is mounted on this third gear. This de- 
sign drops the bevel gear behind the cylinder block, thereby 
taking off approximately 2 in. in width at the back end of 
the engine. The engine has a maximum width, as a result 
of this change, of twenty-six inches, whereas the D-12 is 
twenty-eight inches wide. 

It might be well to point out that a normal engine speed 
of 2,500 r.p.m. is something like 500 r.p.m. higher than any 
air-cooled engine of anywhere near this power. During vio- 
lent maneuvers in pursuit planes, the engine speed in a ver- 
tical drive reaches something over 3,000 r.p.m. No air-cooled 
engine of radial form, as far as the writer knows, has been 
made to withstand this severe speed. The advocates of radial 
engines for pursuit airplanes must face the fact that these 
high speeds are not ns easy to obtain with the heavy crank- 


pin loads as they are in Vee type engine with lighter- loads. 
The gasoline engine, particularly with a supereliarger, in- 
creases its power almost directly in proportion to the engine 
speed. Therefore, it is very advantageous to use this speed 
and the Vee type of engine, either water-cooled or air-cooled, 
undoubtedly has an advantage in this respect. Also, other 
types of engines which are a compromise between the radial 
form and the Vee form are undoubtedly superior in respect 
to the heavy crankpin loads than is the rauial engine. 

The air-cooled radial appears to be ike lightest form of 
engine per horsepower at a given speed. However, it is not 
the best form as far as head resistance is concerned, owing 
to its large overall diameter, as has been demonstrated by 
the comparative performance of the Curtiss Hawk airplane 
with the Liberty air-cooled Vee engine, and the Pratt and 
Whitney Wasp engine of the same power. The machine was 
faster and the visibility better when using the Liberty air- 

By using high engine speeds which are at present pro- 
! hibitivc in the pure radial- type of engine, the water-cooled 
and air-cooled Vee engines can compete with the radial on 
a basis of weight per horsepower, although at the present 
time the specific weight is in favor of the air-cooled radial 
on some of the new engines starting in production, which, 
however, have not been service-tested extensively. 

While it has not been definitely proved that the radial 
form of engine, with its heavy crankpin loadings, cannot be 
run at such high speeds as 3,000 r.p.m. or more, the fact re- 
mains that it has not been done. 

With more cylinders of smaller size and with the knowl- 
edge that is available at the present time, the cooling ability 
of an air-cooled engine is definitely limited by the amount 
of square inches of cooling fin that can be put on a given 
volume of cylinder. Therefore, if the horsepower goes up 
in direct proportion to the speed there will be a definite en- 
gine speed at which the air-cooled cylinder Will not cool. With 
a water-cooled engine one needs only to supply more radia- 
tion to take care of the increased horsepower. The use of 
such engine speeds as 5,000 to 7,000 r.p.m. in racing car 
engines gives one ail idea of the possibilities of further de- 
velopment with the water-cooled type. It is very doubtful 
whether it will be possible to get the horsepower per cubic 
inch out of an air-cooled engine at these high speeds unless 
some radical development in cooling is made. 

The writer has tried to emphasize the fact that the above 
deve'opments of both water and air-cooled engines must be 
gradual: that neither one will supersede the other immediately; 
that there will he a field for both for sometime to come and 
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possibly for a much longer period than any of us realize. The 
development of the Curtiss 1550 models follows this policy. 

Extensive experimental and development work is being car- 
ried on by the Curtiss organization on air-cooled engines fol- 
lowing the 450 hp. Curtiss R-1454 air-cooled radial engine 
to determine the possibilities of this type of power plant, 
and with certain types of engines the prospects appear to be 


The general details of the 1550 engines are as follows: 
Model V-1550 



Dr. Klemperer Addresses Franklin Institute 

On Feb. 10, Dr. Wolgant Klemperer, research engineer 
of the Goodyear-Zeppelin Corp., delivered a lecture at the 
Franklin Institute of Pennsylvania. His address was on Soar- 
ing Flight and constituted a talk on the use and development 
of gliders. 

Dr. Klemperer was formerly chief of the research division, 
of the German Zeppelin Corporation, of Germany. 


Pitcairn Bids for New York-Atlanta Mail 

The Pitcairn Aviation Company, of Philadelphia, Pa. was 
the only bidder on the proposed New York to Atlanta com- 
mercial air mail route, when bids were opened at noon Feb. 
23, in the office of Second Assistant Postmaster General 
Glover. The concern agrees to carry the mails for three 
dollars a pound, including equipment. It will furnish six 
planes at once if given the contract, and two to be held in 
reserve. In addition, the company agrees to have eleven 
additional planes available :.s an emergency reserve. Harold 
F. Pitcairn, is president of the concern. 

The Department reserves the right to increase or decrease 
the number of intermediate stops or the number of round 
trips per week and to change the termini of the route by 
agreement with the contractors. 

Flying over this route will be done entirely at night. The 
tentative schedule arranged provides that the plane shall 
depart from New York at 9 p.m. each evening, reaching 
Atlanta at (i a. m. the next morning. 

The tentative schedule as arranged is as follows: 

Leave New York, 9 p.m., leave Philadelphia, 9:40 p.m., 
leave Washington 11 :10 p. m., leave Richmond 12 :35 a. m., 
leave Greensboro 2:25 a.m., and arrive at Atlanta 6 a. m. 
The same schedule will prevail on the Northbound trip. 

The distance each way is approximately 773 miles and the 
postage rate will be paid ten cents per half ounce for carry- 
ing the mails over this route. 

It may reasonably be expected that the Pitcairn company 
will be given the contract. 

Pitcairn Aviation, Inc. has designed its own planes for the 
operation of this service. The first machine has not yet been 
constructed, but it is understood that it will be a normal type 
of biplane, powered with a Wright Whirlwind engine, and 
having a mail-carrying capacity from 600 to 700 lb. The 
company plans to hold five of these engines continuously in 
reserve to meet all possible emergencies. 

Regarding the date of starting the service, this, of course, 
will depend very largely upon the activities of the Depart- 
ment of Commerce in lighting the New York-Atlanta airline. 
This woik cannot possibly start before July 1, since it comes 
under the 1928 appropriation, which null not until then be 
available. However, it is known that all preparations are 
being made, and it may reasonably be expected that the New 
York-Atlanta air route will be completely lighted during the 
Summer and that the Pitcairn Company will be able to start 
operating the air mail service during the last of August or 
September. 

Trans-Pacific Flight 

Capt. John Clarke, formerly of the R.A.F., Gilbert Jen- 
kins, of Melbourne, Australia, and L. T. Palmer, formerly 
of the Canadian R.A.F., arrived in Vancouver Feb. 22 to 
make preparations for a trans-Pacific flight next June. A 
Sikorsky seaplane, it is understood, will be used. 

Honolulu, H. I., will be the first stop on the flight, and 
from Honolulu the fliers plan to fly to Sidney, N.S.W., via 
Fanning Island and the Fiji Islands. 


N. A. T. Hangars Burn 

On Feb. 23, the Kansas City hangar and offices of the 
National Air Transport, operators of the Chicago-Dallas air 
mail service, were burned down, due to a fire started by an 
overturned oil lamp during the night. The hangar, which, 
it is believed, was owned by the municipality, was completely 
destroyed, together with three Curtiss Carrier Pigeon mail 
plnnes, one Travel Air and five spare Liberty engines. The 
destruction of the hangar included the complete demolition 
of the N.A.T. machine shop. 

It will be recalled that Kansas City is the operating head- 
quarters of the N.A.T. and the airplane and parachute over- 
haul and repair headquarters. In spite, however, of the 
seriousness of the occurrence, the air mail has not been de- 
layed a minute, due to the destructive results of the fire, since 
the accident took place. This can be regarded as a striking 
evidence, not only of the excellence of the N.A.T. organiza- 
tion, but as characteristic of the certainty and reliability of 
air transportation under efficient organization. 
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The Sperry Aero Oil Engine 

Solution of Weight Reduction Diesel Problem Suggested by Use of Supercharging and Two- 
Stage Expansion. Paper Read Before Met. Section, A. S. M. E. 


E VER. SINCE the inception of the heavy oil engine, 
utilizing fuel injection and compression ignition, there 
has been a continuous effort on the part of designers 
and engineers to adapt this type of engine to the demands 
of automotive and aeronautical service in which the present 
gasoline engine is now predominant. 

The simplicity fuel economy, efficiency and absence of fire 
risk made possible by the use of heavy fuel is an attractive 
goal for the designer of aviation power plants who is looking 
to the future, and it is not surprising, in spite of the highly 
complex problems involved, that this phase of oil engine de- 
velopment is being actively pursued by a number of manu- 
facturers in this country and abroad. 

While most American manufacturers have been content to 
reduce gradually the weight of their smaller oil engines to a 
point where they are practical for use in various forms of 
heavy mobile equipment, such as contractor’s shovels and 
draglines, the work of the Sperry .Gyroscope Company, under 
the supervision of Elmer A. Sperry, has for several years 
been directed to the study of a suitable heavy oil engine for 
aircraft. 

The progress of this project has been summarized in a 
paper by Mr. Sperry which was recently read before the 
Metropolitan Section of the Society of Automotive Engineers, 
by H. J. Schamagel, Chief Diesel Engineer for the Sperry 
Company. 

Fuel Economy Advantages 

Briefly alluding to the present heavy weight of the oil 
engine, the author begins liis discussion by citing the fuel 
economy obtainable by use of the oil engine cycle. The fuel 
consumption of the oil engine, compared with the gasoline 
engine is roughly on the order of 2 to 3, so that if the en- 
gines can be placed on an equal footing as to weight per 
horsepower, the case in favor of the oil engine is hardly 
open to serious question. 

In view of the fact that the present most highly developed 
light weight Diesels have a weight per horsepower ranging 
from 16 lb. to 5.1b., (although in some cases lower values 
have been reached), the significant weight reduction needed 
to reach a point comparable with aero engines is quite obvi- 
ous. The difficulties encountered have been, in the structural 
sense, largely due to the higher maximum pressures and con- 
sequently higher stresses and bearing pressures which are 
encountered in Diesel practice. 

The method of attack pursued in the Sperry laboratory 
has, however, been largely confined to the evolution of a de- 
sign which would permit the use of a much higher mean 
effective pressure than is ordinarily used. This has been 
proposed by the use of a high initial supercharging pressure 
combined with a two-stage expansion which continues the 
power impulse of the expanding gases through a larger arc 
of the crankshaft revolution than is possible in oil engines 
which exhaust to the outer air. 

Experimental results have lend to the confirmation of these 
conclusions and have been so encouraging that the production 
of an aviation engine is promised in the near future. 

Due to the excessive amount of air which is taken into the 
Diesel cylinder, the combustion chamber in the Sperry cylin- 
der has been enlarged to about four times the normal volume. 
Air at about forty pounds pressure from a pre-compression 
or supercharging pump is delivered to this chamber and, on 
the compression stroke, fuel oil is injected shortly before 
top dead center. 

A very high maximum pressure and a mean effective pres- 
sure of 300 lb. has been achieved by this method. At the 
beginning of the exhaust stroke, a valve in the position of 
the normal four cycle exhaust valve is opened and the gases 
passed into a second stage cylinder and thence, at the com- 


pletion of the expansion stroke in this cylinder, are exhausted 
into the atmosphere. The low pressure cylinder is mounted 
between two high pressure cylinders whose timing is arranged 
so that the exhaust into the low pressure cylinder takes place 
during alternate cycles, thus permitting it to act alternately 
as the expansion cylinder for two adjacent high pressure 
cylinders. 

If pressure in the second stage cylinder were maintained at 
atmospheric level, the rush of the hot gases past the exhaust 
valve would cause serious scoring and distortion. This trou- 
ble has been prevented by maintaining a cushioning pressure 
in the second stage cylinder, which permits a gradual trans- 
fer of the charge; and also by cooling the outer service of 
the exhaust valve through fins which are exposed to the flow 
of air in the channel leading to the intake valve of the high 
pressure cylinder. 

The combination of supercharging and two-stage expansion 
is thus announced as the principal contribution which has 
been made to the problem of weight reduction, the result 
being approached by increasing the output of the cylinder 
rather than by unusual reduction of masses. The difference 
between the normal Diesel mean effective pressure of about 
80 lb. and the 300 lb. mean effective pressure of the high 
pressure supercharging engine is considered sufficient to over- 
come the handicap of the 135 lb. pressure achieved in the 
average aviation engine (which is the highest obtainable be- 
fore pre-ignition is encountered), by a margin sufficient to 
make the oil engine practical for aviation service. 

The difficulties encountered by other workers in the high 
speed field, who have not resorted to such radical means to 
increase the output of the oil engine, have been largely 
structural and otherwise intimately associated with the fuel 
injection system. In a high speed Diesel the time alloted for 
the injection of the fuel charge is so minute that the con-, 
struction of a mechanical injection device capable of deliver- 
ing the fuel almost instantaneously has, to a large extent, 
handicapped the production of high speed oil engines. No 
mention is made of the fuel injection system on the Sperry 
engine or whether the stresses encountered in high speed 
operation can be taken care of by an engine structure which 
will be within the weight limitations imposed. 

A power unit, built along aeronautical lines, capable of 
developing 250 hp. is at present in the design stage. Four 
of these units will be combined in a Vee Type engine to pro- 
duce 1,000 hp., the dimensions of both units being tentatively 
determined well within practical limits, comparable to the 
space required for units of equivalent horsepower now being 

If the results are obtained in the aero type oil engine which 
have been indicated in the experimental conclusions announced 
by Mr. Speny, the development will be of the utmost value 
to commercial aviation, which calls for a power plant of 
exceptional simplicity and unusual economy. In any event 
the project is worthy of the closest attention because of the 
highly original method of advance which has been chosen. 


Navy to Enter Bennett Cup Race 

As a result of the recent conference of the Federation 
Acronautiqnc Internationale, just concluded in Paris, France, 
it .was announced that the Gordon Bennett races are to be 
held in the United States in 1927 between July 1 and Sept. 15. 

The National Aeronautical Association will announce the 
exact date and the location not later than April 1. The en- 
tries must be made before May 1. 

The Navy Department announced a few days ago that the 
United States Navy will have an entry in the elimination race, 
which will determine the American representatives. Lieut. 
Comdr. M. R. Pierce, U.S.N., has been chosen as the com- 
manding officer of the unit from the Navy. 
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The Beardmore Typhoon Mark I Engine 

Exemplifying the Possibilities of Obtaining High Powers With Low Revolutions Ungeared 



rp HE BEARDMORE T'y- 
I phoon Mark 1 engine 
is a six-cylinder, in-line 

oping 800 bp., at 1,350 r.p.m., 
and represents a radical de- 
parture from the more stand- 
ard type of aircraft engine. 

The advantage obtained from 
the inverted engine, aside 
from the manner in which it 
may be accommodated in the 
nose of a plane, is the greater 
facility with which gravity 
feed can be arranged, as the 
carburetors are automatically 
placed lower for the same po- 
sition of crankshaft. As both 
the exhaust ports and the 
overhead valve mechanism are 
situated much farther away 
from the occupants of the 
plane, there will also prob- 

The Beardmore Typhoon is 
an attempt to develop the six- 
cylinder in-line engine beyond 
the point long thought possi- 
ble. It will be appreciated 
how difficult it is to obtain 
800 hp. from six cylinders, 
but to get that power at a 
speed as low as 1,350 r.p.m. 
is an achievement. By keep- 
ing the cylinders down to six, 
the number of moving parts is very small, which should help 
maintenance. The in-line arrangement, which results in an 
engine of low frontal area, gives a consequent low drag to 
a plane so equipped. 

The ability to develop power at low speeds of revolution 
is of great importance, particularly in bombers or commer- 


cial plane designed for flying 
normally at cruising speed. 
Good propeller efficiency can 

complication of gearing. 

It is claimed that the com- 
bined fuel and oil consump- 
tion is 0.4b lb. hp. hr. which 
means a reduction in specific 
weight of a plane equipped 
with this type of engine. As 
yet the British Air Ministry 
will not permit the weight per 


fuel ci 


lie weight is a matter 
importance than the 
imptioi 


Owing to the long stroke, 
the piston speed in the Ty- 
phoon is probably very high, 
but during the (light of an 
Avro Aldershot bomber, in 

on Jan. 24, at Hamble air- 
drome, England, there was a 
marked absence of vibration. 
With the plane standing on 
the ground and the engine 
just ticking over, a slight vi- 
bration was noticeable, but no 
more than is usually the case. 
The installation of the Ty- 
o hp. installed in the Avro Aldershot phoon in the Aldershot, while 
ber. still in the experimental stage, 

shows that a very clean nose can be obtained in a plane so 
equipped. The engine is almost totally exposed, but as it 
tends to keep too cold, it is thought that some cowling and 
fairing will be tried. The Typhoon is in reality an inverted 
version of the Beardmore Cyclone, pictured and described in 
Aviatioh on Jan. 3. 



Typho 


hp. in 
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High vs. Low Bid 

So many readers of Aviation are engaged in bidding for 
Government business that the decision of Comptroller General 
J. R. MeGarl on the award of a bid to the highest bidder 
will be read with interest. While the bid was for plumbing 
work, the principle is the same as in aircraft work. The 
letter to the Secretary of the Treasury Mellon follows: 




Navy Will Nat Compete in Schneider Race 

The Navy Department announces that it will be impossible 
for it to participate in the Schneider Trophy race in 1927. 
The statement to this effect is as follows : 

"The Department feels that it has fostered racing as far 
as it can under present conditions. Valuable information 
lias been obtained in the development of planes and engines 
for the Navy. The Department believes that the amount of 
such information likely to be secured through a continuance of 
racing activity would not be commensurate with the expendi- 
ture of funds involved. 

“The decision that the Navy will not enter the Schneider 
Cup race this year does not mean that this country need not 
be represented by private citizens. The Schneider Trophy 
race, in which this country has already won two legs out of 
three, should be perpetuated as an international sporting 
competition aside from any bearing that it may have on the 
development of service aircraft. If the Schneider Trophy 
race can be to aviation what the old America’s cup was and 
is in yachting then the deal will have been reached.” 

To Light Lcs Angeles-Apex, Nev. Airway 

Contracts have been awarded by the Commerce Depart- 
ment for the lighting of twenty lights, of which seven are 
at intermediate fields, on the Los Angeles to Apex, Nevada 
airway. Under the contracts just awarded, the firms will 
furnish the labor, power sheds, and the Government will 
furnish the towers, beacons and equipment. 
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An Approach Towards the Fool Proof Airplane 

Professor Merrill, of California Institute of Technology, Develops Airplane Which Takesoff, 
Flies and Lands Itself 



r- 


P ROF. ALBERT MER- 
RILL, of the California 
Institute of Technol- 
ogy, Pasadena, Cal., whose 
experiments in the production 
of a safe, fool proof airplane 
have covered twenty-three 
years, 1ms produced what he 
believes to be a machine which 
will give the highest safety 
performance. 

The new plane has a wing 
spread of 24 ft. It is pow- 
ered with an Anzani air- 
cooled, six-cylinder. 45 lip- 
radial engine, and is capable 
of making 75 m.p.h., with the 
engine turning 1470 r.p.m. 

The idea involved in the 
planc’s construction was to 
eliminate the elevator as a 
means of fixing and controlling the trim angle. It is the de- 
signer's belief that the elevator is a source of danger and not 
a safety measure because it permits the pilot to place the 
plane in such a position that all elevator control is lost. 

In Professor Merrill’s plnne static stability in pitch is ob- 
tained by means of a stagger-deealage system in the support- 
ing surfaces and no fixed stabilizer is necessary. The biplane 
wing structure is pivoted at the rear beam of the ton surface 
and rotates about this point so that the angle of the wings 


ill prevents the pilot 
of eight and other ill 


eau be altered with respect to 
the fuselage. This motion is 
controlled by a wheel and 
worm-gear mechanism which 
is not reversible. In opera- 
tion, the wings are set at the 
proper take-off angle, the 
throttle is opened, and, when 
the necessary speed is ob- 
tained, the plane takes off. 

Upon landing, the biplane 

that the three-point landing 
angle is fixed and this checks 


plane lias had twenty-five 
hours in the air at the time of 
obtaining this information, 
and the landing runs have 
never been over 100 ft. With 
can never be put into any condition 
from changing the trim angle. Fig- 
nneuvers can be made with the use of 


The brief specifications of the maehini 


De Pinedo Reaches Brazil 

After several unsuccessful efforts to take-off with a full 
load from Bolarna, Fortuguesc Guinea, Comdr. Francesco 
de Pinedo, abandoned his original plan to fly from the West 
Coast of Africa to the mainland of South America. Unusual 
atmospheric conditions were given as the cause of the change 
in plans. Instead, he flew from Port Canico, Cape Verde 
Islands, at 1 :10 a. m., Feb. 22, landing at the Island of 
Fernando Noronha, a distance of 1,432 miles, in twelve hours. 

After circling the island, Commander de Pinedo attempted 
to fly to the mainland of Brazil, but a contrary wind com- 
pelled a return to Fernando Noronha. Further complications 
aro e when the plane was accidently damaged while moored. 
This was hastily repaired, and Commander de Pinedo flew 
to Port Natal, Brazil, Feb. 24. 

A report, made to the Italian Government, said that from 
the arrival of the fliers at Bolarna to their departure for 
Brazil, they were compelled to meet many emergencies. 


December Aircraft Exports 

The Department of Commerce, through the Bureau of 
Foreign and Domestic Commerce, Washington, D. C., an- 
nounces the export of aircraft and engines from the United 
States, during December, 1926, was as follows: 
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Byrd and Davis Will Try for Orteig Brize 

a non-stop Might between A e\v \ork uud l'aris have an- 
nounced tneir intention of competing for the award next 
Spring and Summer. Coindr. Richard E. Byrd, who plans 
to use a Fokker monoplane, of the type in which he ilew to 
the North Bole, will be accompanied by Eloyd Bennett, who 
was also with him on the polar flight. A definite date has 
not been set by Coindr. Byrd, but it is said he expects to 

Lieut. Comdr. Noel Davis, who filed his application with 
the National Aeronautic Association lor entry into the race 

although it lias been said that he will join Comdr. Byrd in 
the Might. Confirmation of this report has not been obtained. 


Commander Byrd to Explore South Pole 

During a lecture at the Goodyear Theatre, Akron, Ohio, 
held under the auspices of the Akron Chapter of the National 
Aeronautic Association, Feb. 22, Comdr. Richard E. Byrd 
announced that he plans to make explorations of the South 
P.ole regions in an Akron-built airship. 

He said that he believed such an exploration would yield 
data invaluable to the scientific world. 


Air Minister Ends 12,000 Mile Flight 

On Fob. 17, Sir Samuel Hoare, British Air Minister, and 
his wife, Lady Maud Hoare, arrived in London, after a 12,000 
mile flight. This completed the flight from England to India 
and return, which began Dec. 27, 1926, from Croydon. 

Fog prevented the completion of the last stage, from Paris 
to London. Sir Samuel said that they had encountered all 
varieties of storms during their flight : dust storms in the 
Persian Gulf, an earthquake on the Northwest frontier of 
India, and much snow, rain and adverse winds. 

The program of the flight was carried out without delays. 
Captains Barnard and Dodd and Navigator Johnson piloted 
the plane, a three-engine DH-66 Hercules airlinev of Imperial 


Planes for Hudson Bay Survey 

The Department of Commerce announces that airplanes 
will be used by the commission, recently appointed by the 
Dominion Government, to conduct an investigation into navi- 
gation on the Hudson Bay and Hudson Strait. It is expected 
that three bases will he established and six planes used. The 
work will eonmienre during the Summer. 



Captain Wilkins on Second Arctic Expedition 

Capt. George Hubert Wilkins, commanding the Detroit 
News-Wilkins Arctic Expedition, left Detroit Feb. 5, pre- 
pared for an expedition of a few weeks in the air or two to 
three years afoot on polar ice, should the planes meet with 
a mishap. He reached Fairbanks, Alaska, Feb. 23. This 
is in reality a continuation of last year's expedition during 
which Captain Wilkins experienced some very bad luck. 

A. M. Smith, staff correspondent of the Detroit News, ac- 
companied by Captain Smith, and the personnel of the flight, 
comprising Carl B. Eielson, chief pilot, Howard Mason, radio 
operator, and Orvil H. Porter, mechanic, met Captain Wilkins 
at Seattle. A second mechanic will be engaged at Fairbanks, 
where the first real test of the planes will come in the flight 
over the Brooks Range to Point Barrow, a distance of 600 
miles. In flying over the mountains, the planes will have to 
attain an altitude of 10,000 ft. 

Two Stinson Detroiters, for use in the expedition, were 
shipped to Seattle, for reshipment to Fairbanks. A third 
plane, the Alaskan, one of the Fokkcrs used by Captain 
Wilkins last year, is at Fairbanks and will be taken to 
Point Barrow. 

The Detroiters will be used by Captain Wilkins in the 
flights over the Polar Basin. It is planned to make trips 
on the ice and take soundings of the ocean depths to deter- 
mine the likelihood of the existence of land near by and its 
location. 

Two planes will remain at Point Barrow, prepared to 
bring aid to Captain Wilkins, in ease radio communications 
can be maintained. If contact is lost for more than two days, 
the planes at Point Barrow will be under orders to return 
to Fairbanks, leaving Captain Wilkins and his pilot to 
“foot it,” in ease the plane is disabled. 

Upon arrival at Fairbanks, Captain Wilkins began re- 
conditioning the Alaskan to have it ready by the time the 
Stinson Detroiter planes arrive. He plans to fly from Point 
Barrow, March 15. 


N.A.C.A. Universal Test Engine 

N. A. C. A. Report No. 250, entitled Description of the 
N.A.C.A. Universal Test Engine and some Test Results, by 
Marsdcn Ware, describes the 5-inch bore by 7-ineh stroke 
cylinder test engine, used at the Langley Field laboratory 
of the National Advisory Committee for Aeronautics in la- 
boratory research on internal-combustion engine problems and 
presents some results of tests made therewith. 

The engine is arranged for variation over wide ranges, of 
the compression ratio and lift and timing of both inlet and 
exhaust valves while the engine is in operation. Provision 
is also made for the connection of a number of auxiliaries. 
These features tend to make the engine universal in charac- 
ter, and especially suited for the study of certain problems 
involving change in compression ratio, valve timing, and lift. 

Incidental to investigations of carburetor and fuel injec- 
tion engine problems, considerable data have been obtained 
which indicates the effect of changes of compression ratio on 
friction horsepower and volumetric efficiency. From this, and 
some other work, it appears that with a change in compres- 
sion ratio from 5 to 13, the friction horsepower obtained by 
motoring the engine increases by about fifteen per cent. The 
volumetric efficiency of the engine was found to remain 
practically unchanged between compression ratios of 5.3 
and 7.3 with carburetor operation and between 9.5 and 13 
with fuel-injection operation. 

The results of some tests arc presented also that show the 
power obtained when operating as a carburetor engine on 
aviation _ gasoline at compression ratios in excess of that 
which will permit full throttle as a normal engine and con- 
trolling detonation hv throttling the intake ehnrcre and by 
varying the inlet valve timing. For fixed compression ratios 
in these tests, throttling gave the least power, while variation 
of the inlet valve closing time, with the opening time kept 
fixed, gave the greatest power for the conditions tried. 

A copy of the full report mav be obtained upon request 
from the National Advisory Committee for Aeronautics, No. 
3341 Navy Building, Washington, D. C. 
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The King Bird Airplane 

A Three-Passenger OX-5 Commercial Plane 


fTUlE King Bird is a three-place commercial biplane, manu- 
factured by the Western Airplane Corp., of Chicago, 111. 
The fuselage of this plane is constructed of Shelby seam- 
less steel tubing, welded at the joints, and free of wire trussing. 
The new W. A. C. wing section is used. This is a high lift 
section with a very good L/D ratio. The rudder is controlled 
by a suspended pedal action, and is balanced. Dual control is 
provided in the rear cockpit, if required. 

The King Bird is so designed that the installation of any of 
the usual types of commercial engines such ns the OX-5, His- 
pnno or Whirlwind, varying from 90 lip. to 220 lip., is per- 
missible. An OX-5 is fitted as standard equipment. The en- 
gine mount is detachable by means of four bolts. 

The scats arc built of plywood and are of the bench type, 
equipped with air rubber cushions, and provide the greatest 
comfort for passengers and pilot. 


Laminated spruce main spars are used in the wing structure 
and the ribs are built ot spruce and Fort Orford cedar. The 
stabilizer is adjustable from the cockpit. 

General specifications, performance and dimensions of the 
King Bird, as provided by the manufacturer, arc as follows: 
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"Foreign Aeronautical News Notes 


3 By Special Arrangement with the Automotive and Transportation Divi: 
Bureau of Foreign and Domestic Commerce 



:d at Edmonton, Canada 


Progress in Australian Aviation 


Airdrome 

A municipal airdrome has been opened recently at Edmon- 
ton, Canada, to public use by the City Commissioners and has 
been officially licensed as an airport by the Dominion Govern- 
ment. In addition to being licensed as a harbor, Edmonton 
will also be made a customs airport. This is an important 
development, particularly in its relation to international traf- 
fic, as it means that airplanes from the United States will have 
to be examined by customs officers. 

The new airport is about three miles from the principal 
business section of the city. The city has prepared three 
landing runways, one running North and South, another East 
and West, and a third diagonally across the field. It has spent 
about $500 in clearing, ploughing and grading the landing 
runways. It also contains a hangar, which was put up some 
years ago by a private aircraft company and which has come 
to the city with the lands. So far as any improvements are 
concerned, these probably will be provided by the Dominion 
Government in the near future, as it is not the intention of 
the city at present to do more than provide the field, prepare 
the landing runways and keep the existing hangar in condition. 
Two airplanes will be sent out soon from the High River 
station to make tests in this city of a new type of air-cooled 
engine. It is the purpose to get ns much information as 
possible so ns to show the effect in really cold temperatures 
on these engines. There are seldom any high winds in this 
city such as occur in the southern portion o. Alberta or in the 
State of Montana. Edmonton Winters being noted for their 
lack of any wind. It is the Canadian intention to keep 
these airplanes here for patrol purposes to report fires in 
the large forest areas North and West of Edmonton. 

Propose Calcutta-Rangoon Air Service 

India will soon have a regular commercial air service be- 
tween Calcutta and Rangoon, if the recommendations of the 
Indian Air Board are carried out. Up to the present time 
India has done very little to develop her commercial air ser- 
vice and the route suggested promises the greatest chance of 
success. It is believed that this service could be maintained 
for at least eight months in the year and possibly during the 

The Indian Air Board are satisfied that such air service 
must be expeet-d to operate at a loss in the early stages and 
that until public confidence has been created, a subsidy would 
be necessary. If the Government of India accepts this pro- 
posal, the next step will he to call for tenders for operation 
of the service under conditions which would provide for the 
Government constructing and equipping bases which would be 
leased to operators who would also be provided with meteoro- 
logical information. The licensed company will also be re- 
quired to be registered in India with rupee capital and afford 
training and opportunities for the employment of Indians in 
all branches of its work. 

The Indian Air Board have also suggested that it might be 
practical for a night service to be inaugurated between Cal- 
cutta and Bombay, so that letters mailed after business hours 
in Calcutta could be delivered before business hours in Bom- 
bay the next morning. 

Included in the report of the Indian Air Board was a rec- 
ommendation urging its own extinction and the appointment 
of a director of Civil Aviation to take over its work. 


Important developments in Australian aviation, particularly 
as regards the Australian air force, are forecast for 1927- Al- 
though the settlement of actual details has to be postponed 
until the return from England of the Minister for Defense, 
the main lines of the future program are already established. 

Chief among the projects contained in the program is the 
proposal to increase the Australian air force by an additional 
squadron of machines to provide for the replacement of ex- 
isting machines, for the completion of the new depot at Laver- 
ton, and for an increase in the personnel to command the new 
squadron. The proposed flight of British airplanes from 
England to Singapore is another event scheduled for the cur- 
rent year, and it is thought in Australia that the Minister for 
Defence will probably be able to announce soon that a comple- 
mentary flight from Australia to Singapore, to link up with 
the British airmen, has been decided upon. 

The question of the type of machine most suitable for 
Australian requirements has also received consideration. The 
fact that there is no established aircraft industry in Australia, 
that distances are greater than in Britain, and that tactical 
considerations in British home defence differ from those pre- 
vailing in Australia arc the chief factors necessitating a some* 
what different type of machine from that required by the 
Royal Air Force. The absence of an established industry in- 
volves the provision of ample reserves, and necessitates a 
type of machine, the engine of which can be easily replaced 
or transferred to another plane. In England, where enemy 
air attacks would be suddenly launched and as suddenly com- 
pleted, the necessity for a quick-climbing type of machine is 
paramount, whereas in Australia air endurance is of chief 
importance. 

Amomr aircraft designers and manufacturers interested in 
Australian requirements is the de Haviland firm of England, 
which has evolved plans for a machine DH-65 which, it is 
claimed, meets Australian requirements. Tt is also rumored 
that Australian capital is being raised for the purpose of 
establishing an all Australian aircraft company, the directors 
of which will he Australians thoroughly versed in the manufac- 
ture of aircraft. Hitherto, manufacturers have been deterred 
by the small local demand, but the proposed establishment of 
a new squadron of twelve machines, plus 100 per cent reserve 
for another twelve machines, together with the replacements 
urgently pending on existing machines, is considered locally 
to be sufficient justification for the establishment of a local 
industry even if only on a small basis. 

Proposals for air mail and passenger service between West- 
ern Australian and the eastern states of the Commonwealth 
have been presented for the consideration of the Postmaster 
General’s Department, and inquiries have been made by the 
postal authorities regarding assurance of support for such 
a venture. 

Airports to be Constructed in Russia 

It is planned to construct aviation fields in Mudacevo and 
Uzhoron, Russia, in the Spring of 1927. These fields will 
have one hangar each and a smaller administration building, 
as well as houses for employees. In the Summer it may he 
possible to extend the airline, now ending in Kosice, to Mu- 
dacevo and Uzhoron. A Czechoslovakian Aero AB-11 sea- 
plane, powered with a 240 hp. Perum engine, was recently 
given a test at Uhlirske Janovice, from where a flight was 
made to Prague. 
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By EOBEBT E. OSBOEN 

The committee has unanimously awarded this week’s Hon- 
esty-In-Advertising Prize to the chap who put the notice in 
Aviation stating that he had for sale “Hisso motors in the 
original crates.” We suppose that it was to save the feelings 
of the manufacturer that he neglected to specify what type of 
plane he was referring to as a “crate”. 


recover from numerous right and left spins, while maintain- 
ing straight level flight. 

The statement comes from Pittsbuigh, Pa. that inebriates 
in that town are being sobered up in a very short time by 
the use of oxygen pumps. This makes matters cvcu more 
difficult for the air policeman of the future — he may have to 
say to the judge. “Your Honor, when I arrested him he was 
absolutely blotto, but on the way down lie put on his oxygen 
mask, so I guess we’ll have to let him go.” 

The cartoonists and jokesmiths in the daily papers have 
lmd a lot of fun out of the air mail, but none of them has been 
able to re-hash the old joke about the mail-man being shot 
when mistaken for a Confederate soldier. 


The proposed state legislation in New York, which will 
make it a misdemeanor, punishable by two years imprison- 
ment, to fly while drunk, is interesting in view of the question, 
which has been brought up here and in England, how to tell 
when a man is drunk. The police still cling to the old method 
of requiring one to walk a chalk line, picking up pins from 
the floor, or repeating difficult sentences. The British Medical 
Association says that a man is drunk only when lie has “lost 
control of his faculties to such an extent as to render him 
unable to execute safely the occupation in which lie is en- 
gaged at a material time.” An American physician stated 
that in his opinion a man who knew he was drank, wasn’t, 
and a man who didn’t know he was, was drunk. An American 
commander of a fighting vessel, back in the eighties, is re- 
ported to have defended one of his officers who behaved in a 
very suspicious manner, by stating that “no man would be 
considered as drunk aboard a sliip he commanded, as long 
as that man could raise his hand to his month.” This diver- 
sity of definition from responsible sources is likely to cause 
some trouble for the arbiters of our commercial aviation. For 
the purposes of this legislation, we think drunkeness on the 
part of the pilot might lie defined ns the repented attempt to 


The present-day tendency of big business to merge and 
combine newspapers, banks, railroads, etc., has now become 
evident in “this airplane business.” Two forthcoming at- 
tempts to make the New York-to-Paris flight for the Orteig 
prize have been combined — retaining, we suppose, the best 
features of both. 


Author! Author! 

Capt. Conard Westervelt, chief of the Naval Aircraft Fac- 
tory in Philadelphia, has a flair for writing plays, as a side- 
line. He was the author of “Not So Fast", in which Taylor 
Holmes appeared at the Gaity Theatre several years ago and 
now he has placed a new one with L. Lawrence Weber, who 
will put it in rehearsal this week. 

The new Westervelt play is known as “Romancin’ Around”. 
Tt treats of the sailor's quest for romance when his ship puts 
into port. It is tense at times, even skirting the edge of trag- 
edy it is said, but is enlivened by breezy dialogue and natural 
comedy situations. A sailor and a girl are the principal char- 



THE STINSON “DETROITER" CABIN MONOPLANE 
Powered with Wright Whirlwind 200 h.p. Engine 
Equipped with 
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Aircraft Magnetos 


SCINTILLA MAGNETO COMPANY. INC. 

Contractors to the U. S. Army and N,avy. SIDNEY, NEW YORK 
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Portland, Ore. 

By F. K. Haskell 

North Pole flights virtually have “made” commercial avia- 
tion in Alaska and, while there are not quite as many planes 
there as have been pictured humorously, the business of fly- 
ing is well advanced, according to R. H. Merrill of Portland, 
who has recently departed for the Northern territory to pilot 
commercial planes. 

Merrill is familiar with the Alaska air routes and flying 
conditions there. It is true, he said, that there are sudden 
and dense storms, but these generally are local and aviators 
arc able to avoid them. Dangerous down currents in the lee 
of mountains must also be watched. 

At the first annual meeting of the Pacific Air Transport 
company, held here recently, practically the same ofiicers 
were elected for the ensuing year. C. N. Comstock, vice- 
president, reports that with the favorable weather of the past 
two weeks a number of notable flying records have been made, 
including that of Cunningham who flew from Medford to 
Portland in 1 hr., 50 min. He made the 250 miles at about 
170 m.p.h., and was not aided by favorable winds. 

Heavy loads of mail are now being carried both North and 
South over the coast route, the average recently being 125 
lb. carried South, and 148 lb. on the northern trips. Fliers 
now report ideal flying conditions and officials are satisfied 
that no further delays will he experienced during the balance 


of the year. Twelve planes make up the P.A.T. Company’s 
fleet on the line at the present time, eight of which are in 
daily use. 

Appreciation of the work being done by the Aero Club of 
Oregon to foster commercial aviation in this state and especi- 
ally in its efforts to sponsor landing fields in the various 
cities and towns of this state, was expressed by Commander 
Byrd at the Rankin Field when he was presented with an 
honorary life membership by the officers of the club. 

L. L. Adcox, president of the Aero Club in his brief 
presentation dwelt upon the impetus Commander Byrd’s 
lecture tour was having upon commercial aviation and the 
awakening of civilian interest in aeronautics, following his 
flight over the pole last Summer. 

“I doubly appreciate the honor,” the commander said in 
nr 'epting the token of his honorary membership in the Ore- 
gon club, “because of the contact I have had with the wide- 
awake members and their unselfish efforts to further com- 
mercial aviation. You arc helping the state by your work, 
and you are doing more, for you are helping the entire 
United States. With every aero club working as you are. 
aviation is bound to go ahead.” 

Tex Rankin’s trim Waco plane was on the line when Com- 
mander Byrd arrived at the field and he and Portland's Chief 
of Police Jenkins were bundled into the aft cockpit and 
taken for a brief birdseye view of the city. Commander 
Rvrd was much interested in the work being done by the 
Port of Portland, in building a municipal airport on Swan 



LIGHT YOUR AIRPORT 

ivith a 

SPERRY BEACON 

LIGHTEST because it is made of a special corrosion 
resisting aluminum alloy and consequently weighs 
only 150 lbs. 

BRIGHTEST because the finely ground glass reflecting 
mirror is properly supported to prevent distortion. 

BEST because it is designed and built by the 
World's leading manufacturer of High Powered 
Searchlights. 

Ninety of these beacons with automatic lamp changers are now 
being supplied to the Department of Commerce for illumi- 
nating the Country’s principal Airways. 


THE SPERRY GYROSCOPE COMPANY 


MANHATTAN BRIDGE PLAZA, BROOKLYN, NEW YORK 
Contractors to U. S. Army, Navy, Air Mail, Coast Guard and Department of Commerce 
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Island, which is adjacent to Rankin Field. The Portland 
Motorboat Club then took the commander in charge and in 
one of their fast water craft took him over practically the 
same territory on a spip around the island on the Willa- 
mette River. 

Mrs. Julius Shalleek of Los Angeles has just completed 
a task trip North from her home, via the Pacific Air Trans- 
port Company, arriving at Pearson Field, Vancouver, a little 
more than twelve hours after leaving Los Angeles. Mrs. 
Shalleek made the hurried trip here to be at the bedside of 
her husband. 

Mrs. Shalleek was somewhat shaken by the long trip, which 
is considered a most trying one by even an experienced pilot. 
A. D. Starburk was the pilot of the mail plane which brought 
her from San Francisco to Medford and Lieut. H. C. Miller 
was nt the stick on the last leg of the flight into Vancouver. 

Noel B. Evans, traffic manager of the Pacific Air Trans- 
port Company, reports that there has been a decided increase 
in the number of passengers handled over the line during the 
first two weeks of February. A number of business. men of 
Portland are using the service for flights to Seattle and 
Vancouver. B. C. 


Columbus, Ohio 

The Aero Club of Columbus now lias one hundred active 
members and is holding regular meetings on the third Thurs- 
day of each month. Although the club is not yet affiliated 
with the National Aeronautic Association, it is contemplating 
such action, either with that bodv, or some national association 
in the near future. 

The headquarters of the club were formally opened with a 
two-day air carnival Aug. 21 and 22, 1926. In addition to 
providing accommodations for visiting pilots and transient air- 
ways passengers, it is available for use by members for bridge 
parties, dances, dinner meetings and similar functions. 

Tt is not necessary to be a flier to obtain membership in the 
clnb. Interest in aviation and its development in the city 
puts you in line for membership. A membership in the Aero 
Club gives an opportunity to do something worthwhile for 
Columbus, brings members into close contact with aviation de- 
velopment throughout the country and makes for a better 
understanding of the possibilities and needs of aviation. 

John E. Davis is president, Stuart E. Price, vice-president 
and Wm. F. Centner, secretary-treasurer. 

Modesto, Calif. 

By F. J. Rossi 

Modesto, we believe, was the first City to provide for a 
municipal aviation field in its charter. This charter was pre- 
pared in 1910 and the present Mayor, the Hon. Sol P. Elias, 
who was then Chairman of the Charter Committee, is to be 
commended for his foresight on the 'possibilities of aviation. 

The municipal field of fifty-four acres was purchased in 
June, 1920 at a cost of $55,000.00. The landing field proper 
consists of a strip 500 ft. by 2100 ft. and has a marker on 
the South cud; the remainder of the fifty-four acres is used 
as fair grounds. The field is in an ideal location, only about 
one mile from the heart of the business district of the city. 

It has been named “Bud Coffee Field” after Lieut. Bud 
Coffee, a Modesto boy and war hero, who died in an accident. 

The field is in charge of F. J. Rossi, the city engineer. Clem 
Hunstook makes repairs to planes landing at the field. 

Pendleton, Ore. 

By F. K. Haskell 

An airplane landing field, a necessity of Pendleton for 
some time, has now been secured. A tract of 120 acres, three 
miles east of the city, has been leased for a period of five 
years. Parts will be sub-leased, and the major portion will 
be leveled and marked in accordance with Commerce Depart- 
ment regulations on landing fields. 
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a progressive aircraft finish 

AS interesting in ils way as any ship 
of recent development is the new 
Johnson Twin 60— a eraft of excep- 
tionally quick take-off and slow land- 
ing speed — finished for permanence. 

For this remarkable ship Aircraft 
Berryloid has been adopted as finish 
for fabric and metal. All wood surfaces 
are preserved with Lionoii. 

In the brief span of a few months 
since its introduction, Aircraft Berry- 
loid — a high-luster pyroxylin enamel 
that withstands the ’effects of gas, oil, 
acid, salt water, blistering sun and the 
elements — has become the standard 
finish of nearly all of America’s out- 
standing commercial aircraft. 

Lionoii — the greatest wood preservative 
and rust preventive known to science 

manufacturers throughout the world! 

For information about these and other 
of Berry Brothers’ progressive aircraft 
finishes, address the Marine & Avia- 
tion Department. 



RERRY BROTHERS* 



Walkerviile, Out. Detroit. Mich. 
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FAIRCHILD AERIAL CAMERA— MILITARY TYPE, Model K-3 


Between -the -lens shutter 
gives accurate photographs 

Eliminates distortion and uneven light 


gun". It has a film capacity of 111 exposures 7x9 1/8 
and is equally applicable for oblique views. Operates 





Fairchild Aerial Camera Corporation 

270 West 38th Street, New York City 

FAIRCHILD 

camera 

c CMore in active service than all others combined 


Ypsilanti, Mich. 

By Ralph Broekway 

This city may well be envied by many larger ones through- 
out the country, for in a few swift moves it has obtained a 
field, built a plane, and a steel covered hangar and placed 
itself on the air mail route from Chicago to Detroit. The 
city will not be served by the air mail but there is no ques- 
tion but what it was good strategy to locate the field so that 
the mail planes would pass directly over it. The field lies 
between Ypsilanti and Ann Arbor and will be used by pilots 
of both cities. Also, with the rerouting of road M-65, the field 
will lie on one of the main highways to Detroit. 

The pilot visiting Ypsilanti’s field will find that he can have 
his plane serviced with gasoline by taxiing up to a pump. 
Water is also to be had at the field and if a flier wishes to 
make repairs to a plane at night he will find that the hangar 
is electrically lighted. The dimensions of the hangar are 114 
by 32 ft. Space in the hangar has already been taken, so it 
is probable that a new and larger hangar will be erected this 
Summer. 

Local pilots Richard Young, George Pinkerton and Roy 
Nass have been doing Winter flying. 

Detroit, Mich. 

The Williamson Aviation School of Detroit has acquired a 
fine field fifteen miles south of Detroit, between Milford and 
New Hudson, and has established a school there. Inasmuch 
as the company has its own clubhouse, airplanes and pilots, 
and the field borders a lake, it seems likely that the school 
will be quite popular. 

The Overcashier Aviation School has secured the agency 
for the new Air King for this district. 

Las Vegas, Nev. 

The town of Las Vegas has started an airport, which will be 
used as an intermediate landing field. The population of Las 
Vegas is 3,500 and each person contributed sixty cents to a 
fund to build the airport. 

Tampa, Fla. 

Will Rogers, self-appointed diplomat and aviation enthu- 
siast, joined the ranks of Florida air passengers recently, 
during his February tour of the state. Due to long jumps 
made necessary in his speaking tour by his advance man, Mr. 
Rogers used the Curtiss-Lark flagship of the Florida Airways 
Corporation. The longest trip was made under the pilotage 
of J. N. Kelly from Tampa to the state eapitol, Tallahassee, 
a distance of 250 miles. 

From Jan. 1 to Feb. 15, the traffic department of the Flor- 
ida Ail-ways reports that 213 passengers flew in their planes, 
exclusive of employees. This gives a seven months total of 
1152 passengers. 

The Airways, operating a Ford-Stout monoplane, a Curtiss- 
Lark and two Travel Air OXX6 planes, from the Tampa air- 
port, are engaging in a passenger business only during the 
temporary suspension of the air mail service, awaiting the 
installation of lights along the route. 

During the first week of February the Sarasota Municipal 
airport, at Sarasota, Fla., was formally opened. This field 
is located three miles from the heart of the city, adjacent to 
the fairgrounds. Russell Holderman and E. Chadwick, well 
known Florida pilots have organized the Sarasota Aviation 
company and have two new Waco planes stationed there for 
commercial flying. A local aero club is being formed, under 
the guidance of the chamber of commerce and the chief de- 
velopers of Sarasota, the John Ringling Properties. 

Dr. Ralph Green, well-known neuroligist of the South, has 
purchased a Travel Air OXX-6 plane and has placed the 
plane at the disposal of the traveling public of Jacksonville. 
It is being operated from Jacksonville airport, under the pilot- 
age of C. Yonge. A flight from Jacksonville to Tampa dur- 
ing the week of Feb. 1-5 was the first trip into South Florida. 

Freddie Lund, known as the Waco border-to-border flier, 
visited Tampa airport on Feb. 10, flying two passengers from 
Ocala. Florida to Tampa for the South Florida Fair. 
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ANNOUNCEMENT 

The Name of 

HUFF DALAND AIRPLANES, INC. of Bristol, Pa. 

has officially been changed to 

KEYSTONE AIRCRAFT CORPORATION 

( Effective March 8th, 1927) 

Die Company announces a progressive manufacturing production of the following standard types that 
have been identified with the former name: 

PETREL — An ideal commercial 3-passenger biplane: useful load 1200 pounds. 

PUFFER — The premier commercial cotton dusting airplane. 

PELICAN — 5-purpose convertible training plane. 

PATHFINDER — The ultimate commercial long range 3-engined 14 passenger plane: payload 4500 pounds. 
PEGASUS — Fast single engined light bombardment plane. 

PIRATE — Twin engined light bombing or transport plane. 

CY CLOPS — The largest single engined bomber in America. 

See further announcements for other types now under development 

KEYSTONE AIRCRAFT CORPORATION 

BRISTOL — PENNSYLVANIA 


FLYING QUALITIES - 


The FOKKER 
UNIVERSAL 


DISPOSABLE LOAD 
Pilot and 4-6 pas- 
sengers. Fuel for 6 
hours (78 gals.) 
Total: 1500 lbs. 


On: Wheels, 
Skiis, Pontoons 



That the designs of the FOKKER UNIVERSAL and t he FOKKER TRIMOTOR have again led the world, is 
evidenced by the extent to which they are being copied today. 

DO NOT FORCET : The appearance may be copied — the flying qualities have never been equaled by the copies. 
When you buy a FOKKER plane you buy the result of e xperience, 1 5 years of it, not experiments at your expense. 


ATLANTIC AIRCRAFT CORPORATION 

Factory and Flying Field — Teterboro Airport, Hasbrouck Heights, N. J. 
New York Office — 110 East 42nd Street 


482 


AVIATION 


March 7, 1927 


LEARN TO 

FLY for $100. 

Best of Equipment 
Experienced Instructors 
No Bond Required 
No Charge for Breakage 

EIGHT YEARS WITHOUT 
AN ACCIDENT 



Group of Students Now Training at Our School 



Part of Our Flying Equipment 


WRITE FOR FREE CATALOGUE 

NEW STANDARD J1 AIRPLANES 

Set Up, Test Flown, Ready to Fly 
Away — Come and Take Your Pick 

$900.00 for OX5 - $1500 for Hispano Suiza 

ROBERTSON 

AVIATION SCHOOL 

LAMBERT • ST. LOUIS AIRPORT, ANGLUM, MO- 


Owosso, Mich. 

By Ralph Brockway 

It is to bo noticed more and more throughout the country, 
that it is the smaller cities which have airports and really do 
tilings. Owosso, Midi, qualifies in this respect. 

Recently B. T. Hammond, of this city, made an interesting 
flight to Grand Rapids, Mich, for the purpose of taking Mrs. 
Brown and Mrs. Wilson, of the Sunbeam Hat Shoppe, to 
the opening of the Dubois and' Munn wholesale millinery 
house at Grand Rapids. These two ladies are the first mer- 
chants of Owosso to make use of the airplane for business 
purposes. The flight was in Mr. Hammond’s Waco taking 
1 hr., 25 min. each way and. with a head wind both times. 

Mr. Hammond has a thirty acre field one and one half 
miles north of the. city where he condnets a flying school, 
giving a complete course with no time limit or solo bond. The 
field is equipped with a sheet metal hangar 50 by 100 ft. and 
gasoline and oil are always available on the field. Mr. nam- 
liiond has been operating for six veal's. 

Flint, Mich. 

The Lovejny School of Aviation is preparing for spring 
activities and has a substantial start with forty students en- 
rolled to date. To take care of this large class, more pilots 
and planes are needed and Mr. Lovejoy expects to add Frank 
Morris. E. C. Sloniger and Wm. Atwell, of the Morris Flying 
Circus, to the personnel. 

The city is now without an airport. The former site, 
loaned by the .1. A. Welch Real Estate Co. and prepared by 
the city, is now to be subdivided, and the pilots having planes 
there have been served notice to remove their property. 


h UNITED STATES AIR FORCES 5 * " 

Highest Ranking Flying Student 

Lieut. Colonel Walter Krueger, who has just been detailed 
to the Air Corps from the Infantry, will have the distinction 
of being the highest ranking student at the Army Air Corps 
Flying School at Kelly Field, Texas. On March 1st he is to 
report at Kelly to undergo a course in flying instruction pre- 
liminary to being permanently transferred to the Air Corps. 

Under the- provisions of an order issued by the War De- 
partment last October, Army officers in the various branches 
of the service are being given an opportunity to transfer to 
the Air Corps with the provision that they must earn their 
pilot’s rating in the same manner as ordinary cadets, most of 
whom are youngsters just out of their teens. 

Lieut. Colonel Krueger is forty-six years old and received 
his original Army commission in 1901. During the World 
War, among other important duties, he served as Chief of 
Staff of the Tank Corps and was awarded the Distinguished 
Service Medal. Lieut. Colonel Krueger is at present stationed 
at Fort McPherson, Georgia, with the Twenty-Second Infan- 
try. He has always been interested in the question of aerial 
defense andi as an umpire during the joint Army and Navy 
maneuvers in the Hawaiian Islands, spent a great many hours 
in the air observing the progress of events. 

Army and Navy Agree on Radio Frequencies 

The Army and Navy have tentatively agreed on the mu- 
tual adoption of 545 and 3475 kilocycles as common calling 
frequencies in aircraft communication. The two services will 
eventually adopt apparatus which will be capable of oper- 
ating on these frequencies. 

The question' of aircraft communication is difficult and 
complicated because of the weight and. space limitations 
which vitally affect the capabilities of the radio apparatus 
carried by aircraft. As a result of study and conference, in 
which the equipment and characteristics of both planes and 
ground stations of the Army and Navy were carefully con- 
sidered, the two services have, therefore, reached an agree- 
ment. A common aircraft beacon frequency of 290 was 
recently approved by the Inter-departmental Radio Advisory 
Committee. 
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JUST RETURNED 
FROM EASTERN TRIP— 

and after visiting several factories, am more than ever 
sold on the haglerock. Although some ships are selling 
for less, a trip through the Alexander factory shows 
clearly the added value of the Eagleroch. 

Yours for quality— 

IF. L. LAMKIN, Porterville, California. 


More and more, 
shrewd buyers of 
aircraft are com- 
ing to depend on 





Choose YOUR airplane 
carefully. Choose Travel 
Air — you won’t go wrong! 


TRAVEL AIR MFG. CO., INC. 

DEPT. A WICHITA, KANS. 
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What Do You Know 
About Airplanes ? 


A FEW years ago men had to learn 
about aircraft from personal, costly 
experience. They had no one to 
guide them — no one to point out mistakes 
when they were made — and therefore years 
were spent learning what takes months now. 

THOROUGH — PRACTICAL TRAINING 

Today the American School of Aviation olen yon 
these long yean of experience and knowledge, which cost 
millions to acquire, in their new and fascinating Hoaae 
Study Course in Practical Aeronautics which has been 
highly endorsed by prominent aviation authorities. 

WRITE TODAY 

No matter whether yon have worked with airplanes all 
your life or are just beginning in the industry you owe it 
to yourself to send for a complete and detailed outline of 
this training and our new and interesting free book. 
"Opportunities in the Airplane Industry." 

American School of Aviation 

Dipt. 8272 

3601 Michigan Awe., CHICAGO, ILL. 


A New Navy Field at Pensacola 

The House Committee on Naval Affairs on Feb. 10 voted 
unanimously to report favorably to the House a bill (House 
Bill No. 16994) introduced by Representative Smithwick of 
Pensacola, Fla. This bill would authorize the Department 
of the Navy to accept from the city of Pensacola a site for an 
aviation training field near the city. 

Assistant Secretory of the Navy Robinson appeared before 
the committee, stressing the need of the department for the 
site offered, and stating that “it is necessary to accept this 
land to carry on the work.” 

Admiral Moffett, Chief of the Bureau of Aeronautics, in- 
formed the committee that the lease on the property now used 
by the Navy for land training will expire in June of this year. 
Admiral Moffett said the city had agreed to have the proposed 
site in condition for the use of the Navy by July, if the bill 
is passed by Congress. He explained that this work would 
be done at no expense to the Government. 

Marine Corps Will Survey Cuban Coast 

To carry out a four months’ program necessitating flight 
along the Atlantic coast from Philadelphia to Key West 
and Brownsville, Tex., in addition to surveying regions off 
both the northern and southern coasts of Cuba, two Loen- 
ing amphibian planes flown by marine pilots left the Naval 
Aircraft Factory at Philadelphia recently. 

This detachment, the VJ squadron three, is known as 
the Cuban Survey Detachment and is composed of Capt. 
James E. Davis, U. S. Marine Corps, and Lieut. Christian 
F. Sehilt, U. S. Marine Corps, accompanied by Master Tech- 
nical Serg. B. F. Belcher, U. S. M. C., and Serg. H. H. Dogan, 
U. S. M. C. Ten marines will be attached to the party at Key 
West for the work with the survey planes. 

This flight has two objects: While its primary purpose 

is to assist in the surveying of two areas off the coasts 
of Cuba, during the flight to Cuba and after the completion of 
the work there, they will be engaged in obtaining data for 
the Naval Air Pilot, a publication of the Hydrographic Office, 
which contains navigational information for the use of pilots. 

From Philadelphia to Key West the planes followed the 
shore line and photograph the light houses along the coast 
from the air. These photographs will be developed at Key 
West and forwarded to the Navy Department. 

From Key West, the planes will fly to the north coast of 
Cuba and report to the commanding officer of the U. S. S. 
“Nokomis”, which is engaged in surveying the region near 
Cardenas for the TJ. S. Navy. An area of approximately 
1,500 sq. mi. will be photographed from the air preliminary 
to the actual survey of the hydrographic experts. 

After the development of these photographs, the party will 
report to the commanding officer of the U. S. S. Hannibal, and 
will make aerial photographs of an area of 1,000 sq. mi. near 
the Isle of Pines. 

Returning to Key West, the planes will again follow the 
coast line in their flight to Brownsville, Tex. They will make 
an aerial reconnaissance survey of the Gulf Coast of the 
United States, investigating facilities for seaplane anchorages, 
and will photograph prominent landmarks and lighthouses 
along the route for the Navy Air Pilot. Upon the completion 
of this work the planes will fly to Philadelphia. 

Army Air Orders 

First Lieut. Charles H. Dowman, Air Corps, assigned to 
duty Kelly Field, upon completion of tour of foreign service. 

First Lieut. Edward A. Hillery, Air Corps, relieved from 
observation and treatment Walter Reed Gen. Hosp., andi will 
return to Langley Field. 

Capt. Roy E. Craig, Cav., detailed in the Air Corps. Capt. 
Craig is relieved from duty at Presidio of Monterey, Cal., 
and will proceed to Brooks Field. 

Maj. Walter H. Frank, Air Corps, Langley Field, to Walter 
Reed Gen. Hosp., for further observ, and treatment. 

Capt. John A. Wheeler, Ord. Dep., detailed in the Air 
Corps. Capt. Wheeler is relieved from assignment and duty 
at Raritan Arsenal, N. J., and will proceed to Brooks Field. 

Sec. Lieut. Mason Harley Lucas, Air Corps, transferred 
to Field Art. Lieut Lucas is assigned to the Field Art. of 
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J-l STD 

Order Now for Spring Delivery 


Roebling 


AIRCRAFT WIRE 

STRAND AND CORD. THIMBLES 
AND FERRULES 

John A. Roebling’s Sons Co. 

Trenton, New Jersey 


PLYWOOD 

Water Resistant Panels 

Made According to 

Government Specifications 

Any Size or Thickness 

New Jersey Veneer Co. 

Paterson, N. J., UJS.A. 



Belden Wire and Cable 
Used on All Boeing Planes 


•e first adopted by the U. S. Army Air 
Corps for the DH-4; used by Lt. MacCready in 
his American high altitude flight; used in the 
American ’Round-the-World flight ; used in Com- 
mander Byrd's Polar flight plane and now they 
are used exclusively on the new Boeing planes. 



Belden 


AJETEORP 

i-VJL WORLDS FIRST LI 


LANE 



IRWIN AIRCRAFT CO. 

SACRAMENTO CALIFORNIA 


ITmkIHoj 



STANDARD EQUIPMENT FOR 

ALEXANDER EAGLEROCK 

carried in stock for immediate delivery 

HAMILTON AERO MFG. CO. 

6o KEEFE AVE., MILWAUKEE. WIS. 
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the See. Div., and will report to the coin, gen., Fort ..Sam 
Houston. 

See. Lieut. Benjamin Peter Hciser, Air Corps, transferred 
to the Field Art. Lieut. Heiser is relieved from further at- 
tachment to the Air Corps, Sec. Div., and is assigned to the 
Field Art. of that div. He will report in person to com. 
gen., Fort Sam Houston. 

Sec. Lieut. Harold E. Walker, Cav., detailed in the Air 
Corps. Lieut. Walker is relieved from assignment to the 1st 
Mach. Gun Squad., and from station and duty at Fort Clark, 
and will proceed to Brooks Field, and report to commandant 
Air Corps Prim. Fly. Sell. 

Lieut. Col. Walter Krueger, Inf., detailed in Air Corps. 
He is relieved from assignment to 22nd Inf., and from station 
and duty at Fort McPherson, and will proceed to Brooks 
Field and report to commandant Air Corps Prim. Fly. Sell. 

First Lieut. Francis IT. Kuhn, Quartermaster Corps, de- 
tailed in the Air Corps. He is relieved from assignment and 
duty at Kelly Field and will report to the commandant Air 
Corps Prim. Fly. Sell.. Brooks Field. 

Col. Charles de F. Chandler, Air Corps Res., Washington, 
to active duty. Washington, reporting to Chief of Air Corps 
for training. He will revert to inactive status Feb. 27. 

Lieut. Winfield S. Cunningham to continue duty with VO 
Squad. 2. Airef. Sound., Battle Fleet. Orders Jan. 28 revoked. 

Lieut. William S. Grooch to continue dutv with VO Ronad. 
2. Airef. Squad.. Battle Fleet. Orders Jan. 28 revoked. 

Lieut. George A. Seitz to continue dutv VO Squad. 2 HISS 
Nevada), Airef. Squad.. Battle Fleet. Orders -Tan. ?8 revoked. 

Lieut. Frank R. Whitmore det VO Sound. 1 fHSS Colo- 
racin'!, Airef. Sound.. Battle Fleet, to VO Round. 1. 

Lieut, fig) WiNon P. Cogswell det. VO Sound. 1 HISS 
Arizona!. Airef Sound.. Rattle Fleet, to VO Squad. 1. Airef 
Ronad.. Battle Fleet. 

Lieut, tig) Alvin T. Mnlstmm det. VO Sound. 1 IT'SS 
Tennessee). Airef. Round.. Battle Fleet, to VO Squad. 1. 
Ai’-ef Rn„nd.. Battle Fleet. 

K"=. Vormnu W. Fills to VO Round. 2. Airef Round.. 
Battle Fleet mss Oklahoma). Orders .Tan. 20 modified. 

Lieut. Clement F Cotton del, Nnvv Yard. Yew York. 


Navy Air Orders 

Comdr. Worrell 1{. Carter det. oil. Xav. Intcil., to temp, 
duty Nav. Air Sta., Xav. Opcr. Base, Hampton Ronds. 

c A. Dassault det. VO Squad. One (CSS 
iref. Squad., Baltic Fleet, to Xav. Air 

n H. Peek del. VO Squad. 2 (USS Ne- 
vada) , Airef. Squad., Battle Fleet. Xav. Air Stn., Hamp- 
ton Roads. 

Lieut, l.jg) Matthias M. Marplc, jr. det. VO Squad. 2 (USS 
California). Airef. Squad., Battle FI.ect, to Xav. Air Sta., 
Nav. Oper. Base. Hampton Roads. 

Rear Admiral Richard II. Leigh to dutv as Chief of Bu- 
reau of Navigation. 


West Vir 


AVRO AND SOPWITH CAMEL PARTS 
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Kreider-Reisner Aircraft Co., Inc., Hagerstown, - Md. 
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PERRY-AUSTEN 

Acetate Clear 

Nitrate \J\Jk ShtJ Pigmented 

PERRY-AUSTEN 
CLEAR ACETATE DOPE 

The Lasting Undercoat 


Perry-Austen Mfg. Co., Staten Island, N. Y. 

Contractors to United States Government 
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PRIVATE OPERATORS made the dis- 
coveiy that airplanes engineered to meet the 
exacting requirements of the POST OFFICE 
DEP’T. were more economical to keep up 
and operate lhan many so called, “Commercial 
Ships." 

Considering that the initial cost was no higher, 
it was well worth their time investigating the 
superiority of R Y AN M-l . 





RYAN AIRLINES - SAN DIEGO. 


? FLYING INSTRUCTION? - - YES ! ? 

THE BEST IN NEW ENGLAND 


Our classes begin- 
ning April first are 
nearly booked to 
capacity. ACT 
NOW. Wire or 
write for descrip- 
tive literature, 
Form B. 



- New England Aircraft Company School Equipment 

NEW ENGLAND AIRCRAFT COMPANY, INC., 805 MAIN STREET, 


New England 
Waco Prospects 
Don’t get caught 
in the Spring rush. 
9’s and Deluxe 
10’s will be 
limited. 

HARTFORD, CONN. 



STREAMLINED METAL 


SKIIS 

Patents Applied (or 

Ready for Delivery 
for Planes Up to 3300 Pounds 

SEVERSKY AERO CORP. 

Designers of aeronautical accessories, instruments, 
fire and bombing controls for aircraft and Univer- 
sal landing gear for use on snow, land and water. 

7 East 42nd Street New York, N. Y. 


NITRATE DOPE 

NEW IMMEDIATE 

PRODUCTION SHIPMENT 

Contractors to U.S. Army and Navy 

VAN SCHAACK BROS. CHEMICAL WORKS 

3358 AVONDALE AVE. CHICAGO. ILL 


MAKE AMERICA FIRST IN THE AIR 

THE PURPOSE OF THE 

NATIONAL AERONAUTIC 
ASSOCIATION 

In this effort it merits and invites YOUR 
COOPERATION and SUPPORT 

Regular Membership $5.00 per Y-ear 
NATIONAL HEADQUARTERS 
1623 H. STREET. N.W. WASHINGTON. D. C. 
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PUBLISHER’S NEWS LETTER 


The implied decision expressed in President 
Coolidge's recent message to the Great Powers on 
disarmament should not be overlooked. It will be 
remembered that while he requested consideration 
of naval disarmament, he specifically excluded 
from the discussion military and aerial preparedness. 
The grounds on which he eliminated them were 
the interesting points to aircraft people. He ad- 
mitted that the problem of aerial defense for the 
United States, with broad oceans separating it 
from large and powerful nations, was very differ- 
ent from those from countries where an enemy 
could bomb cities within a few hours without much 
or any oversea flying. By inference, the President 
told the other powers that we will continue to 
follow an independent course in building up our 
aerial forces and do not wish to initiate any move 
directed towards the curtailment of our five year 
program. 


The elimination of aircraft from such confer- 
ences does more than appears on the surface. In- 
variably, at such meetings, the expert’s opinion is 
disregarded or subordinated to political expediency 
or international swapping. In other words, the 
best plans of those whose opinion is based on abil- 
ity and experience are cast aside by the diplomats 
and the problem of national defense is subordin- 
ated to what may be termed the strategic world 
position of the country. This situation need not 
necessarily be one where the diplomats are blame- 
worthy: they look at a country’s position in the 
world from a different viewpoint. So long as the 
aerial defense of the United States can proceed 
according to the wishes of our flying services, the 
more fortunate it will be. A reconsideration of 
the Five Year Program at this time over the green 
cloth of an international conference table would 
be most unfortunate and it is a cause for great 
satisfaction that it is not to happen. 


Recently, also, the President has made another 
decision which has our hearty endorsement, al- 
though in many places another view is taken. It 
has been decided not to compete for the Schneider 
Trophy this year at government expense. For 
many years we have taken the position that the 
foreign aircraft manufacturer had no chance to 
compete in this country or. iair terms in races 
where it was a single manuli.cturer against what 
may be considered government money. It is not 
too much to say that the entire cost of the de- 


velopment and operation of the U. S. racing 
planes for the last five years has been several 
million dollars which is far beyond the financial pos- 
sibilities of any private constructor. It will be 
said, with truth, that the results have been worth 
it, but this is difficult to prove. The results from 
this policy have been disastrous to entry of for- 
eign aircraft in American race meets, except in 
the case of the Schneider Trophy. M. Breguet 
brought a plane to the Pulitzer Races in 1 925 and 
made a serious inroad into our prestige. He was 
competing with McCook Field experimental appro- 
priations as well as our best Air Corps’ airplanes. 
One year, we had to abandon the Schneider Tro- 
phy race because of lack of foreign entries. Only 
three foreign aircraft companies .'lave attempted 
to challenge our government backed air racers; 
two British, the Supermarir.e and Gloucestershire 
and one Italian, Macchi. In the latter case, it is 
uncertain how much incentive and support came 
from the Italian Government. If, as a result of 
the President’s decision American sportsmen and 
the generous supporters of aL aeronautical enter- 
prises that have been launched in this country get 
behind a plan to go abroad with racing planes 
and compete for the great international aerial 
prizes, cups and trophies it is our belief that they 
will be better operated, better managed and better 
flown than by the old plan. 


The Bureau of Aeronautics and the Air Corps 
may take this criticism as directed at their hand- 
ling of the races during the past few years but 
it is not so intended. It is almost axiomatic that 
anything run under government appropriations 
costs more than when conducted by private man- 
agement. Furthermore, for reasons entirely aside 
from skill, personnel has to be selected from those 
available. In most instances the best men have 
been chosen as pilots but it is certain that the best 
pilots available in the United States, military, 
naval, air mail or civilian have not represented us 
in races .because the defense of a trophy has usu-. 
ally been the responsibility of a single branch of 
the government. As these fundamental difficulties 
are always to be expected under government par- 
ticipation, we have felt that it would be better 
to have all international races contested for by 
manufacturers of the different countries with pi- 
lots selected from the entire available field. It is 
a natural hope that efforts will be made to have 
the United States fittingly represented abroad at 
the great races and that we may recover some of 
the lost trophies and records through private initia- 
tive.— L. D. G. 
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At Tour Service 

Aero Supply Mfg. Co., 

Inc. 

Manufacturers and Distributors 
of 

Airplane Accessories 
and Supplies 


ALL METAL 

Planes and Parts 



TN THE design end construction of several 
L types of all metal airplanes, i have originated 
duralumin shapes and methods of fabrication 
which have materially reduced costs and weights 
and increased performance and strength. 

T AM NOW able to offer to engineers, de- 
1 signers and manufacturers a line of special 
patented duralumin stampings, and drawn parts 
to meet their individual requirements, such as 

floors, control columns, pedals, interplane and 

A FAIR licensing plan under which a man- 
ufaclurer may himself produce special 
parts under my patents is also available. 

■JyJ Y EXPERIENCE and complete engineer- 


Call on us for anything. We will help you. 



seaplanes “fo Special militar'y' or" commercial 
Contractor to lbs U.S. Navy 


College Point, Long Island, Mew York. 


CHARLES WARD HALL, INC. 

1 56 EAST 42nd STREET NEW YORK 

MULTNOMAH SITKA SPRUCE 

“Is the wood” BECAUSE “Its best by test” 


THE CURTISS PULITZER RACING PLANES 1 
ARE EQUIPPED WITH 
OUR SHOCK ABSORBER CORD 

For airplane construction 
We manufacture a superior grade for shipment 
in carload or smaller lots, in the green, partly air 
dried or kiln dried to Government specifications in 
the latest atmospheric controlled kilns. 

Send us your inquiries with thickness, width 
and length of stock wanted. 



Pioneers in the Menuf.cture of Elastic Cord for 
Shock Absorbers in this Country. 

Principle Producers of Cord for Canadian and 
U. S. Governments during the World War. 

Fully Equipped for the Largest Requirements or 


MULTNOMAH LUMBER AND BOX CO. 

PORTLAND, OREGON 
A Dependable Spruce Service lor 42 Years 


J. 

New 

W. WOOD ELASTIC WEB CO. 

STOUGHTON, MASS, U.S.A. 

ork Office — 45 E. 17th St ; Canada— 32 SL Peter St, Montreal 

DOPE 

THE MOST ECONOMICAL SCHEME 
YET PRODUCED. 

TI-TWO 

RKGISTERED TRADE MARK 

TITANINE, Inc. 

UNION, UNION COUNTY, N. J. 

Contractors to U. S. Government 


Seamless Steel Tubing 

ROUND, STREAMLINE, ETC. 

Furnished to Specification* in 

STRAIGHT CARBON 
NICKEL STEEL 
CHROME MOLYBDENUM 

Specialists in Aircraft Tubing — Manufacturers for t6 Tsars. 

SUMMERILL TUBING COMPANY 

BRIDGEPORT, MONTG. CO. (Philadelphia Diana) PA. 
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Aircraft Service Directory 

WHERE TO PROCURE EQUIPMENT AND SERVICES v | 


Aircraft Service Directory 

WHERE TO PROCURE EpUiPMENT AND SERVICES * W/ 






AIRCRAFT COMPASS 

PIONEER. INSTRUMENT COMPANY 

MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 


HARTZELL propellers are reliable 

ClMM) BUILT ON HONOR — THEY ARE CIVINC 
EFFICIENT SERVICE ON ALL CLASSES OF 
' MILITARY AND COMMERCIAL. AIRPLANES 

■isEF HARTZELL WALNUT^PROPELLER CO. 


EVERYTHING FOR THE AIRPLANE 

Send lor Our Catalogue 

^ LARGEST AIRPLANE^ SUPPLY BOUSE IN TBE WEST 
,\ inonoj^ V^.iaranrw ^on ’ R pq D[REMENTa 

CRAWFORD AIRPLANE COMPANY 
350 WASHINGTON BLVd! ° * VENICE, CALIFORNIA 

HASKELITE PLYWOOD 

Only Plywood made to pass strict Grade "A" 
Navy Specifications. 

Can be furnished in any size or thickness. 

HASKELITE MANUFACTURING CORPORATION 

133 W. WASHINGTON ST.. CHICAGO, ILL. 

NICHOLAS-BEAZLEY AIRPLANE CO. 
MARSHALL, MO. 

FOR SAI F Uscd Jennies end Canucks $400.00 to 
r Am 3ALL $500.00. New Standard J-l’s less mo- 
tors, fuselages uncovered $550.00 5 place Hisso Standards 
$1000.00 to $1250.00. Will accept order and 10 % deposit 
on any of above ships and store free of charge until July 
1st., 1927. Your deposit money fully covered by insurance. 

FRESH CLEAR DOPE, $2. C»L Pigmented, eny color, $2.65 Gal. 

pLnaei, *775 kin standard, *825. 0 Warned; OXSs and" AfjZA^NIS. 

OSTERGAARD AIRCRAFT, L. D. Phone Palisade 6262 

4305 NORTH NARRAGANSETT AVE., CHICAGO, ILLINOIS. 


THE EMBRY-RIDDLE COMPANY, Inc. 

LUNKEN AIRPORT, CINCINNATI, OHIO 

WACO Distributors WACO 

Complete Line of Supplies on Hand 
OX5 Motor Parts Complete Line 
ALL BRANCHES COMMERCIAL AVIATION 
WE GUARANTEE TO TEACH YOU TO FLY 

LUDINGT0N EXHIBITION COMPANY 

after March lsf to be known as the 
Ludington Philadelphia Flying Service, Inc. 
operators of the Philadelphia Municipal Flying Field, 
Paschall P.O., Philadelphia. 

City Office, ATLANTIC BUILDING, PA. 

Air Spec. 10225D 

SEAMLESS STEEL TUBING 

Complete Warehouse Stock 
for Immediate Shipment in any Quantity. 

SERVICE STEEL CO. DE&cSicH. 

AIRCRAFT SUPPLIES 

MONUMENTAL AIRCRAFT, INC. 

1030 N. Calvert St., Baltimore, Md. 


PHENIX NITRATE CLEAR DOPE 
Fhenix Aircraft Products Co., Williamsville, N. Y. 

THE LINCOLN SPORT PLANE. Zfuiid and I’ll it yoursel /. 

MODERNIZE your JENNY, CANUCK or STANDARD with 

HIGH LIFT WINGS 

If rite lor prices, specifications and easy method of installing 

ALLISON AIRPLANE COMPANY 

LAWRENCE, KANSAS 

New 

— LIBERTY MOTORS 

WITH ALL THE LATEST IMPROVEMENTS. 
WRITE OR WIRE FOR PRICES. 
JOHNSON MOTOR PRODUCTS, Inc. 
518 West 57 St., New York. 

THE DETROIT AERO MOTORS CO. 

10331 CHARLEVOIX AVE., DETROIT, MICH. 

New 0X5 Curtiss motors complete in their original 
cases singles $350.00. 

New 220 Hispano’s singles $300. 

New Y type 35 h.p. Anzani’s $300. 

ATTENTION AVIATORS 

Graphite exhaust valve guides threaded into OX and 
OXX cylinders. Valve seats milled true. Prices and 
descriptive literature upon request. 

ILLINOIS FLYING COMPANY 
507 Locust Street, Sterling, Illinois 

JN4DS 

Best ships for training and practise. 

Single ships or Carload lols. 

Test Flown, Knocked down, new -used, or parts for 
building. 

SOUTHERN AIRWAYS INC. 

210 COLLEGE STREET. SAN ANTONIO, TEXAS 

ENGINEERS • CONTRACTORS 

/Syr lighter-than-air craft 

fcT METALCLAD airships 

MOORING TOWERS 

AIRCRAFT DEVELOPMENT CORPORATION 

4461 JEFFERSON AVE., W. DETROIT, MICHIGAN 

LE RHONE 80 & 120 H. P. ENGINES 

and complete line spares for same. 

If rite lor Prices. 

TIPS & SMITH, live. 

P.O. BOX NO. 153 HOUSTON, TEXAS. 

BARGAINS 

New Curtiss K41IU<w *1500.00 J.N. Safety Bolts $3.50^Moh 
We have many other bargains in airplanes, motors, and parts. 

IRELAND AIRCRAFT, Inc. 

Curtiss Field, Garden City, N. Y. 

mmmjm jss&lSe 

Sold in New York, New Jersey and Pennsylvania by 

GEO. A. WIES. INC. 

Hangar 192 Unden Avenn. 

Curtiss Field Miaeola. New York 

FOR SALE S' "S.°”r£ St £ 

new 80 LeRhone, complelc with tools and spares. Two new 
OX5 carburetors. Two new Berling mags. One Hisso A 
prop. $1400.00 takes all or will sell any part. 

W. WOLF, CHICAGO, ILLINOIS 

7625 Cottage Grove Avenue 

United ^Stales' a" d E ro* '“ rBest “ ircr “ ft manufacturers in the 
ROUGH GREEN — ROUGH KILN DRIED — 

AIR DRIED — SURFACED 

J. V. G. POSEY & COMPANY. LUMBER MERCHANTS 
; SPECIALISTS IN SITKA SPRUCE FOR IS YEARS 

EXPERIMENTAL MOTOR WORK 

FISCHER & JACOBS, INC. ^ AUTOMOTIVE ENGINEERS 

WRIGHT WHIRLWIND INTAKE HEATER 

A necessity in cold weather 
Simple and effective, ns used on FOKKER aircraft. 
Complete with two cylinder connection pipes — 

$32.30 each 

ATLANTIC AIRCRAFT CORPORATION 
Teterboro Airport, Hasbronck Heights, N. J. 


Brand New Liberty Motors 

For Airplanes and Speed Boats 

Spare Parts for Liberty and Hisso 

GRANT MARINE MOTOR CO. 
10435 SHOEMAKER AVE., DETROIT. MICH. 

KREIDER-REISNER AIRCRAFT CO., INC. 
Waco Nine Distributors 

Berling Booster parts $8.00, sent prepaid for 
cash with order. Battery and Coil Booster to 
take place of hand magneto for starting $6.00. 

HAGERSTOWN MARYLAND 

For Sale 

LIBERTY MOTORS 

COMPLETE STOCK OF PARTS 
ANY MAKE OF ENGINE OVERHAULED 
THE VIMALERT COMPANY, LTD. 

807 Garfield Avenue, Jersey City, N. J., Delaware 8150 
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AIRCRAFT SERVICE DIRECTORY 

CONTINUED 

PARAGON PROPELLERS 

BETTER THAN EVER 

Paragon Engineers, Inc. 

Baltimore, Maryland 


TOOLS FOR OX5: long socket wrench 85c: 5/16" long 

socket wrench 83c 5/16" crowfoot wrench 00c; lot wrench 50c; 

5 l^ ; 9C 0,1 ^l*s a 'no*«is- P ^ U lCdor !, stn'| 5 nui novn'k'* ”g 5 ^ XS 



Become a member Join the ASPA 

of America’, fast- and wear the 

e«t growing Air lilver wings shown 

Society. here. 



FOR SALE 20 -”H"“ ]! - 

port Uad engines in 
original crates at $300 each for the entire lot. 

BUHL AIRCRAFT CO., MARYSVILLE, MICH. 


AVIATION 
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PEORIA AVIATION COMPANY 

PEORIA, ILLINOIS 


Enroll now. Special prices for Spring 
classes. Our course is complete. 
CALL, WRITE OR WIRE 


NEW Factory built flying boat all wood work complete 
$400, used 39-B land plane, good surfaces, less motor $350, 
float equipped $450. M. F. and spares, Junker wings good 
shape $300 with fittings. Trade airplane motor for four or 
six cylinder marine with gear. Props for Hisso $20. OX 
$15. LeRlione $10. Liberty, box of six, $50, control horns 
steel 50c, new control cable with tumbuckle 60' long $1, new 
Dixie switches $1.50. Essington Aviation School, Essington, Pa. 

FOR SALE; 0X5 Laird Swallow, good condition, reason- 
able. T. W. Gurley, 2443 N. 18th Street, Philadelphia, Pa. 

FOR SALE: Curtiss Seagull, Loening air Yacht and Lib- 
erty motors. Curtiss Metropolitan Airplane Co., Port Wash- 
ington, Long Island, N. Y. 


CLAS SIFIED ADVERTISING 

I 10 CENTS A WORD. MINIMUM CHARGE SS.SO 


WANTED : Aerial camera, Eastman K5 preferred or one 
similar. Must bo in good condition. Write Ed. L. Miller, 
207 Seaman Bldg., Tulsa, Okla. 

FOR SALE : Waco 9, clipped lower wing racer, carries 
two, lands in less space and much faster than regular job. 
Kreider-Rcisner Aircraft Co., Inc., Hagerstown, Md. 

FOR SALE CHEAP: One brand new Jenny OX5, never 
been flown. .1. A. Alexander, 631 Stimson Street, Detroit, 
Michigan. 

<>X5 CANUCK. $500. Rebuilt and recovered last fall. 
Has not lmd 40 hours. Instruction $50. Eor further details 
write: Aubrey (Monty) Barnes, Chanutc, Kansas. 

1926 Straight Eight Diana Brouglnn. $2485, practically 
new, fully equipped, will trade for three place ship of equal 
value. L. G. Rowell, 1117 39th Street, Sacramento, Calif. 

WANTED: Standard landing gear (plate type), wings, 
tail group, struts, wires. Lowed price near Akron. “Ruggles- 
Oricntator” Jay Black, 29 North Maple Street, Akron, Ohio. 

WANTED: Modern piano, will trade 1924 Marmon Sport 
Touring. Box 198, Yonkers, N. Y. 


FOR SALE : Newly overhauled, recovered Jenny, $600, at 
Curtiss Field. William Ulbrich, 109 Front Street. Mineola, 
L. I., N. Y. 


DESIRE salaried position with established concern. Age 
24, have had 3 years university mechanical engineering, sur- 
veying and park management experience, studied applied 
airplane engineering, completed a ground and flying course 
and 3 months learning details of airport management. Am 
now representative of Chicago aviation company. Box 565, 


HELP WANTED: Experienced aviator as Field Manager. 
Do flying. Instructing students. Prefer to make connection 
with party willing to invest enough to indicate interest and 
permanency. Have field inside city limits. Paved road. 
Hangars, buildings, new airplanes, complete equipment. Salary 
and percentage of profits to man who can qualify. Excellent 
business opportunity. Box 566, Aviation'. 


PILOT with 1200 hours wants position with established 
concern, will go anywhere. Understands meterology and nav- 
igation, good instructor. Excellent reference. Box’ 562. Avt- 


FOR SALE: One used Jenny, OX5 motor, A-l condition, 
$800. One new Jenny, new OX5 motor, $1000. Cadillac 
Air Service, 377 Granite Street, Cadillac, Michigan. 


Standard J1 with Liberty type, 125 hp., new 0X5 Curtiss 
motor, both in A-l condition, at a bargain. Jenny with new 
0X5 motor, both in A-l 'condition, wings only need recovering. 
Bargain at $500. Also Hisso parts. Lu-tlie Flying Serv- 
ice, 302 Cooper Street, Jackson, Michigan. 


FOR SALE: Curtiss D12, 450 hp. motor. Weighs 650 
lb., heavily geared througlio it. First class condition guaran- 
teed. Pep up your new H-boat. $1250. Box 3608, Miami, 
Florida. 


FOR SALE: Jenny in excellent condition. Thorough 

overhaul last winter including repairing and varnishing of 
all woodwork, cleaning and repainting of all fittings, cleaning 
and testing to a safety faetor of six of all wires, and com- 
plete new factory recover job. Price $650.00 at Philadelphia. 
Box 538 Aviation. 
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T HE Aeroplane engine has successfully 
invaded the motor boat field. There 
are thousands of surplus aero engines 
owned throughout this country whose 
purchasers will install them in aero drive 
ice sleds, aero drive motor boats, aero drive 
snow sleds, and many others who will 
attach transmissions and use them in the 
orthodox fashion in motor boats. 



OFFER, Blue print, aero drive ice sled $1.50 

Blue print, aero drive snow sled 1.50 

Blue print, aero drive sea sled, 8 passenger 1.50 


Send check, money order or cash. Postage paid. 


THESE ENGINES CAN BE USED IN THE SLEDS AND MOTOR BOATS LISTED ABOVE. 


Renault 190 H. P $250.00 Hispano 220 U P $300.00 

Renault 120 H. P 175.00 Oi.omc 165 U. P 40.00 

Curtiss OXX6 100 H P. . 300.00 Gnome 50 H. P 100.00 

Curtiss V23 200 H. P 200.00 Le Rhone 80 H. P 100 00 

Uispnno A 150 U. P. 350 00 Le Rhone 120 H. P 65.00 

Sturdevant 140 H. P 150.011 Lawrence 28 H. P 125.00 


Lawrence 46 U. P $400.00 


PROPELLERS 

CURTISS CLUB TYPE, shipped from Middletown, l’a. Brnnd new copper tipped $6.00 each 

CURTISS TOOTHPICK, new copper tipped, F. O. B. Minneapolis 9.50 each 

Gnome pusher $25.00 Curtiss pusners .. 25.00 

Gnome tractor 25.00 Hispano toothpicks 30.00 

ljiwrer.ee 28 H. P 20.00 Le Rhone tractors 15.00 

30 H. P. Propeller suitahle for auto moto: » . . 20.00 Curtiss V23 ti actor 30 00 

PYREXF, FIRE EXTINGUISHERS, new $3.50 each 







WRIGHT 


Ford 10-passenger Airliner, all metal throughout, powered 
with three Wright Whirlwind Engines. Sound aerodynamic- 
ally, and able to fly with full load on any two of the three 
Wright Whirlwind Engines. This plane represents the maxi- 
mum for safety, economy and comfort for commercial lines. 

Stnd for Bulletin "No. 8. 


